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ABSTRACT
This research diachronically examines color in three parlors in Charleston,
South Carolina: 35 Legare Street (ca. 1790); 18 Bull Street (ca.1800); and 61‐63
Smith Street (ca. 1823‐24) in order to determine the impact of wealth on pigment
and binder selection. Cross‐sectional analysis of interior finishes reveals the layers
of paint on architectural elements, which identifies the evolution of color in an
interior space. With additional types of analysis such as fluorochrome staining and
scanning electron microscopy and energy dispersive spectroscopy (SEM‐EDS), the
samples also provide insight into the evolution of pigments and binders.
Interpretation of the findings results in an increased understanding about
the individual properties and allows for comparative analysis. Historical research,
documentation, and analytical techniques reveal that wealth did not play a
significant role in the type and quality of pigments and binders used in Charleston
parlors. However, the wealth of the house’s occupants influenced other aspects of
interior finishes such as the frequency of repainting, surface preparation, and how
well hand‐made paints were mixed.
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CHAPTER ONE
INTRODUCTION

Color is everywhere. The color of our clothes, our car, even our cell phone
covers broadcasts our identity to the world. The colors of buildings can be sources
of information on cultural, social, and economic identities of a community. Colors
may become an identifying feature; for example, Charleston green, a color of paint
on many shutters in the city, describes something that is characteristic to a
particular place. While this color is probably not unique to Charleston, its frequent
use has made it part of the city’s identity.
Color studies assess the use of color in a region. They establish patterns of
color application and study the cultural, social, and economic climates that influence
a region’s color palette. Color studies are most often broad surveys that analyze the
patterns of building exteriors on a macro level. However, a color study on the micro
level examines the evolution of color in a singular space over time using paint
analysis.
This thesis began as a color study of the original colors of interiors in the
historic core of 35 Legare Street in Charleston, South Carolina. The structure, a
Charleston single house, has many building phases.1 Paint samples were taken from

The historic core of 35 Legare Street consists of two first floor rooms, two second floor rooms, and a
central stair hall connecting the floors.

1

1

each room in order to identify the original colors of the interior architectural
features.
Initial results from sampling concluded that the layers of paint in almost
every sample were white, off white, beige, or cream‐colored. With the limited array
of colors, it was evident that a color study was not the best method for the analysis
of the paint samples. However, the paint samples collected from 35 Legare Street
did furnish interesting data as part of a comparative paint analysis of interior spaces
in three historic Charleston houses: 1) 35 Legare Street (ca. 1790); 2) 18 Bull Street
(ca.1800); and 3) 61‐63 Smith Street (ca. 1823‐24). One room was analyzed in each
house for comparison purposes. Each room was chosen based on the amount of
intact historic fabric. This was a limiting factor since all three structures have been
renovated at least once. During renovations, some rooms were completely stripped
of historic material. The rooms used in this study include the following: 35 Legare
Street parlor, 61‐63 Smith Street parlor, and 18 Bull Street back parlor, which was
originally a back bedchamber.2
Parlors played a crucial role in early American houses. Two types of parlors
existed: 1) the ‘best parlor’ or drawing room, and 2) the back parlor or sitting room.
The best parlor was usually located at the front of the house and was the first room
a guest would see. Therefore, it had the most opulent decorative treatments in the

The back parlor of 18 Bull Street was chosen for this study because preliminary analysis of the front
parlor indicated that it had been stripped of historic finishes; Jonathan Poston, The Buildings of
Charleston: A Guide to the City’s Architecture (Columbia, SC: University of South Carolina Press, 1997),
497.
2

2

house. However, the best parlor was not an everyday room. It was used for
entertaining guests and for special occasions such as weddings. Architectural
finishes in the best parlor were more ornate and elaborate than in other rooms.3
Back parlors were spaces meant for family. They were used daily as an
informal gathering place where the family would relax, read, work, and eat. Located
in the rear of the house close to the kitchens, back parlors were not as elaborately
decorated as the best parlor. Moldings, mantels, and other interior architectural
features would be less ornate. It was rare for guests to see back parlors as any guest
that called would be received in the hall and taken into the best parlor.4
Bedchambers, like parlors, had multiple uses. Sleeping, washing, nursing,
writing, and eating were all functions supported by the bedchamber. Best
bedchambers, like best parlors, were reception areas for guests.5 The decor,
elaborate and second only to the best parlor, proclaimed the wealth of the family to
visitors. Suites of furniture framed a curtained bedstead, the focal point of the
bedchamber. From the seventeenth to the late‐nineteenth century, tables and chairs
for eating meals often accompanied the bedchamber furniture, allowing the
inhabitants to take their meals in a more private setting and accommodating guests

Elisabeth Donaghy Garrett, At Home: The American Family, 1750‐1870 (New York: H.N. Abrams,
1990), 39.
4 Elisabeth Donaghy Garrett, At Home: The American Family, 1750‐1870 (New York: H.N. Abrams,
1990), 61.
5 Elisabeth Donaghy Garrett, At Home: The American Family, 1750‐1870 (New York: H.N. Abrams,
1990), 126.
3
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visiting new mothers and sick family members. Back bedchambers shared these
functions, but were often more crowded and not used for the reception of guests.6
The goal of this paint investigation is to identify the interior finishes of an
individual room at three historic Charleston houses in order to study the evolution
of each house’s decorative trends. A comparative analysis of selected samples from
all three buildings provides in‐depth information on the pigments and binders used
in the finishes and determines whether wealth played a role in determining the
type, color, and quality of paint used in each interior. The wealth of the occupants
played a role in other aspects of interior finishes such as the frequency of repainting,
surface preparation, and how well hand‐made paints were mixed. However,
analyzing one component of the interior finishes—the pigments and binders—
creates a focused study that speaks to the impact wealth had on the selection of
paint pigments and binders in Charleston parlors.
Paint is made from a combination of binding medium and pigment. The
binder holds pigment in suspension and helps disperse paint onto a surface, where
it forms a film as it dries, changing from a liquid state to a solid state. There are
many types of binding mediums; linseed oil, hide glue, eggs, and gum arabic are just
a few historic binders. Pigments are finely ground particles that come from animal,
vegetable, or mineral sources. They add color and opacity to the paint.7

Elisabeth Donaghy Garrett, At Home: The American Family, 1750‐1870 (New York: H.N. Abrams,
1990), 109, 138‐39.
7 Rutherford John Gettens and George Leslie Stout, Painting Materials: a Short Encyclopedia, (New
York: D. Van Nostrand Co., 1947), 35.; Dorothy S. Krotzer, “Architectural Finishes: Research and
Analysis,” APT Bulletin 39, no. 2/3 (January 1, 2008): 1, http://www.jstor.org/stable/25433950.
6
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The popularity of house painting in Charleston is attested to by an inventory
of painters working in the area made by Jeanne Calhoun and Martha Zierden.
Between 1790 and 1824, the range of construction dates for the houses in this
thesis, over 100 painters were active in Charleston. The total population of
Charleston in 1820 was 24,780; however, only 10,653 were white and had the
ability to hire painters. Painters did more than paint, however. Glazing windows,
plastering, sign painting, hanging wallpaper, gilding, and painting ships were all the
responsibility of a painter. The account book of Alexander Crawford, a Charleston
painter active from 1786‐1809, shows as many charges for “peans” (panes) of glass
and glazing as it does for painting and papering. 8
Painters in Charleston followed the traditions of the English guild system.
Although there were no official painters guilds in America, becoming a trained
painter required years of apprenticeship. Painters learned how to mix dry pigments
with oil or other binders such as hide glue but kept the proportions secret. Exclusive
knowledge of paint recipes and application techniques made painters an
indispensable part of society. Two specific materials painters worked with are white
lead and lamp black. Painters used white lead as a base pigment and tinted the paint

George T. Fore and David R. Black, Historic Charleston Finishes Study (South Carolina Historical
Society, Charleston, South Carolina, 1986), Appendix I; Robert N. Rosen, A Short History of Charleston
(Columbia: University of South Carolina Press, 1997), 81; Alexander Crawford Daybook, Unpublished
Manuscript (South Carolina Historical Society, Charleston, South Carolina).
8
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with lamp black and lesser quantities of the more expensive colorful pigments such
as vermillion, verdigris, and prussian blue.9
The color of a room often expressed its architectural and social hierarchy.
Gilding, faux‐graining, and marbleizing were the most expensive treatments,
followed by blue and green paints. Reds and browns were less expensive still, and
lead white color was the least costly. Lead white color was used on less important
rooms, while green and blue color or faux‐graining indicated a more important
room. Pigments were imported from England until manufacturing plants were
established in the United States in the third quarter of the nineteenth century. The
South Carolina White Lead, Zinc, and Color Works opened in 1860 in Charleston as
the only paint manufacturing plant in the South. It produced a thousand tons of zinc,
white lead, linseed oil, colors, and paint annually.10
This thesis has five parts. A history of each house and a description of the
room where samples were taken establish the scope of the study in chapter two.
Chapter three, a literature review, places the study within existing paint analysis
and color studies. The fourth chapter describes sampling processes and analytical

Abbott Lowell Cummings and Richard M. Candee, “Colonial and Federal America: Accounts of Early
Painting Practices,” in Paint in America: The Colors of Historic Buildings, ed. Roger W. Moss
(Washington, D.C.: Preservation Press, National Trust for Historic Preservation, 1994), 19, 26‐27.
10 Abbott Lowell Cummings and Richard M. Candee, “Colonial and Federal America: Accounts of Early
Painting Practices,” in Paint in America: The Colors of Historic Buildings, ed. Roger W. Moss
(Washington, D.C.: Preservation Press, National Trust for Historic Preservation, 1994), 26‐37;
Richard M. Candee, “Preparing and Mixing Colors in 1812,” Magazine Antiques Apr. 1978 (1979):
849–53; Richard Newman and Eugene Farrell, “House Paint Pigments: Composition and Use, 1600 to
1850,” in Paint in America: The Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.:
Preservation Press, National Trust for Historic Preservation, 1994), 287‐289; Ernest M. Lander Jr.,
“Charleston: Manufacturing Center of the Old South,” The Journal of Southern History 26, no. 3
(August 1, 1960): 345, doi:10.2307/2204523.
9
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techniques. Chapter five contains the analysis of each room’s sample set and
identifies the evolution of decorative trends and paint composition for individual
houses. The final chapter identifies a wider set of trends by comparing sample sets
to one another and draws conclusions about the use of pigments and binders in the
different Charleston parlors.

7

CHAPTER TWO
HOUSE HISTORIES AND ROOM DESCRIPTIONS

House Histories
35 Legare Street

Figure 2. 1 The Elizabeth Williams House, 35 Legare Street, front façade. Photograph by Rick McKee;
courtesy of Margaretta Childs Archives at Historic Charleston Foundation.

The Elizabeth Williams House, located at 35 Legare Street in Charleston,
South Carolina, is the oldest of the three properties used in this study. The house
was originally used as a rental property. It has simple architectural detailing and is
not as high style as the other properties in this study. As the house passed through
various owners much of the original fabric was removed.

8

The property is listed as lots nos. 226 and 227 of the Grand Modell, the
original plan of Charleston. Its first owners were the St. Julien family, one of the
Huguenot families that fled to Charleston from France in the late seventeenth
century. Peter de St. Julien purchased the property in 1718. Members of the St.
Julien family owned the property until 1771 when it was sold to Benjamin Huger,
who resold the property to Elizabeth Williams in 1772.11
Elizabeth Williams and her heirs owned the property for sixty‐four years.
During her time of ownership, Elizabeth Williams built a house at 35 Legare Street.
While the date of construction is unknown, research conducted by Historic
Charleston Foundation hypothesizes that it was built prior to 1790. The house
follows a central hall single house plan. The roof and front facade were altered in the
late‐nineteenth century; a pressed tin mansard roof replaced a gable roof and large
bay windows replaced the simple two‐bay windows of the front facade. The varying
styles of other architectural features suggest changes to the house in the nineteenth
and twentieth centuries, but no record of these changes exists.12
Elizabeth Williams willed the property to her daughter Rebecca Screven in
1796. It is likely that the house was used as a rental property while owned by
Rebecca Screven, as she and her husband were settled in a house on Lynch Street at
the time of her mother’s death. After Screven’s estate sold the 35 Legare Street to

Shannon Devlin, “35 Legare Street History,” Property Files, Margaretta Childs Archives, Historic
Charleston Foundation. Charleston, South Carolina, July 2014.
12 Shannon Devlin, “35 Legare Street History,” Property Files, Margaretta Childs Archives, Historic
Charleston Foundation. Charleston, South Carolina, July 2014.
11
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M.J. Fraser in 1836, the house passed through various owners but remained a single‐
family residence. Long spans of ownership suggest that the purchasers of the
property lived in the house. In 2014, Historic Charleston Foundation purchased the
house through its Frances Edmunds Revolving Fund in order to protect its
remaining historic fabric.13

Figure 2. 2 Early twentieth‐century postcard illustrating 35 Legare Street. Detroit Photographic Co.; courtesy
of Margaretta Childs Archives at Historic Charleston Foundation.

For more information on the history of 35 Legare Street, see: Shannon Devlin, “35 Legare Street
History,” Property Files, Margaretta Childs Archives, Historic Charleston Foundation. Charleston,
South Carolina, July 2014.
13
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18 Bull Street

Figure 2. 3 The William Blacklock House, 18 Bull Street, front façade ca.1958. Photograph by Louis I.
Schwartz. Library of Congress Prints and Photographs Division: HABS SC,10‐CHAR,130‐‐2.

The William Blacklock House, located at 18 Bull Street in Charleston, South
Carolina, was built in 1800 for William Blacklock, a wealthy merchant and a member
of the board of the Branch Bank of the United States in Charleston. The house is one
of the best examples of Adamesque architecture in Charleston. Its high style interior
finishes include ornate crown moldings, high ceilings, and intricate detailing on
mantel surrounds. The Blacklock House retains much of its original fabric, and was
designated as a National Historic Landmark in 1973. The Blacklock House stands in
Harleston Village, one of the first suburbs of Charleston, and is one of the first
structures built in the neighborhood. The architect of the Blacklock House is

11

unknown. However, research suggests that it was designed by one of the gentleman
architects who worked in Charleston at the time of its construction, such as William
Drayton or Gabriel Manigault.14
The building was a single‐family residence until the early twentieth century
when it became the house of E.H. Jahnz, the German Consul prior to World War I. In
1921, the building became a boarding house, and then the home of Phi Chi
Fraternity in 1936. In 1937, E. des Brosses Hunter bought the Blacklock House with
ambitions to restore it, but by the end of World War II, his son converted the house
into apartments. Fortunately, the apartment walls were built around the original
woodwork in order to preserve the historic fabric of the house. Richard Jenrette
purchased the house in 1969 and gave it to the College of Charleston in 1971. The
College of Charleston renovated the Blacklock House in 1971‐72, returning the
building to its original configuration. It is now owned by the College of Charleston
Foundation and houses offices in the basement and second floor, and event spaces
on the first floor.15

18 Bull Street Property Files, South Carolina Room, Charleston County Public Library; Kavan Argue
and Julia Crimmons, Addendum to William Blacklock House, Historic American Buildings Survey, data
pages, http://www.loc.gov/pictures/item/sc0058/
15 For more information on the Blacklock House history, see: 18 Bull Street Property Files, South
Carolina Room, Charleston County Public Library; 18 Bull Street Property Files, Margaretta Childs
Archives, Historic Charleston Foundation. Charleston, South Carolina.
14
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61‐63 Smith Street

Figure 2. 4 The Charles Augustus Magwood House, 61‐63 Smith Street, south façade. Photograph by Historic
Charleston Foundation; courtesy of Historic Charleston Foundation.

The Charles Augustus Magwood House, located at 61‐63 Smith Street in
Charleston, South Carolina, was built in 1823‐24 by Simon Magwood. While it does
not exhibit the same grandeur as the Blacklock house, the interior architectural
features of the Magwood house display the wealth and status of a rising merchant.
The ornate crown molding, window and door surrounds, and high ceilings were
maintained throughout its history, but the house went through many changes
including its conversion to a boarding house and later, to apartments that divided
the house and destroyed much of its original fabric.

13

Simon Magwood was an Irish immigrant who arrived in Charleston in 1785.
He became a successful merchant, and later, a planter. In March of 1818, Simon
Magwood bought two lots in what is now Harleston Village. By 1825, there were
houses on both lots. A house for Simon Magwood and his wife stood on the lot at the
corner of present day Bull and Smith Streets. The adjoining lot, present day 63 Smith
Street, was home to Simon’s eldest son Charles, his wife Rebecca, and their family.16
The house remained in the Magwood family for 82 years. After Charles
Maywood’s death in 1859, the house at 63 Smith Street belonged to his unmarried
children, Elizabeth, Helen, and James. The children rented out the house from 1867
until 1886. Elizabeth, Helen, and James resided at 63 Smith Street until 1905, when
the house was sold to Margaret Gibson. Charles Gibson, Margaret’s husband, was a
commercial vegetable grower. Income from his business allowed the Gibsons to
renovate the house. Modernizations and improvements such as new window sashes
became signs of the family’s prosperity.17
By 1931, financial problems forced the Gibsons to rent their house to Alice
Youngblood, who ran 63 Smith Street as a boarding house. Josiah Smith purchased
the house in 1935 and converted the main house into three apartments and the
outbuilding into two apartments. William and Dorothy Watson, residents of one of
the apartments since 1944, bought the property in 1961. The Watsons owned the

Sarah Fick, “Charles Augustus Magwood House,” Property Files, Margaretta Childs Archives,
Historic Charleston Foundation. Charleston, South Carolina, February 2008.
17 Sarah Fick, “Charles Augustus Magwood House,” Property Files, Margaretta Childs Archives,
Historic Charleston Foundation. Charleston, South Carolina, February 2008.
16
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property and continued to rent the apartments until 2008 when Historic Charleston
Foundation purchased the house through its Frances Edmunds Revolving Fund in
order to return 63 Smith Street to a single‐family residence.18

For more information on the 61‐63 Smith Street history, see: Sarah Fick, “Charles Augustus
Magwood House,” Property Files, Margaretta Childs Archives, Historic Charleston Foundation.
Charleston, South Carolina, February 2008.
18
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Room Descriptions
35 Legare Street
35 Legare Street is a two and a half story wood framed building with a
pressed tin mansard roof. The historic core of the house follows a center hall single
house plan; two main rooms flank a central stairhall on each floor. The front facade
of the building faces east towards Legare Street. The facade has a large bay window
in its center on the first and second floor. A piazza on the south side of the house
spans its entire length. The main entrance to 35 Legare Street is off the piazza,
which leads to the first floor stairhall.

Figure 2. 5 35 Legare Street floor plan. Drawing by author.

The parlor (room 101) is to the east of the stair hall. The north elevation has
two six‐over‐six‐light double‐hung sash, one on either side of the chimney stack,
which projects into the room. The fireplace has a federal‐style mantel that features a
curved mantel shelf and composition molding. The east elevation overlooks Legare
Street. There is a large bay window with three two‐over‐two‐light double‐hung sash
that projects out toward the street. Built‐in shelves frame the bay window on both
sides. The south wall overlooks the piazza. Two six‐over‐six‐light double‐hung sash,
16

identical to those on the north, are evenly spaced on the wall. A framed door
opening on the south side of the west elevation leads into the stairhall.
The baseboard in the parlor of 35 Legare Street is a simple board with a large
bead at the bottom. It frames the bottom of each wall except for the projecting
portion of the chimney stack on the north elevation. The chair rail is a wide, flat
board with rounded edges. It runs the length of each wall, but is interrupted by the
projections of the fireplace and bay window. The Georgian crown molding runs the
length of each wall and follows the projecting chimney stack and bay window.

Figure 2. 6 35 Legare Street north elevation. Photograph by Rick McKee; courtesy of Margaretta Childs
Archives at Historic Charleston Foundation.
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Figure 2. 7 35 Legare Street east elevation. Photograph by Rick McKee; courtesy of Margaretta Childs
Archives at Historic Charleston Foundation.

Figure 2. 8 35 Legare Street south and west elevations. Photograph by Rick McKee; courtesy of Margaretta
Childs Archives at Historic Charleston Foundation.

18

18 Bull Street
18 Bull Street is a two and a half story brick Charleston double house with a
high English basement and a hipped roof. The house follows a center hall plan; two
rooms flank each side of the central stairhall. The five bay front facade faces south
towards Bull Street. The front facade has a double staircase to the main entrance on
the elevated first floor. Originally the back bedchamber, room 103, now called the
Piano room, occupies the northwest corner of the first floor.

Figure 2. 9 18 Bull Street floor plan. Drawing by the MSHP Class of 2014.

19

The north elevation of room 103 overlooks the rear garden. Two double
doors lead to the rear piazza; the doors are covered with shutters that fold open into
recessed cavities on either side of the door. A framed opening on the south side of
the east elevation leads into the stairhall. Double doors flank the fireplace on the
south elevation, which projects into the room. The fireplace has a Federal mantel
decorated with swags, urns, and a pastoral scene in composition ornament. A fluted
column in the south corner of the west elevation dies into the west and south walls.
There are two six‐over‐six‐light double‐hung sash on the west elevation; their
frames extend down to the floor and the wall below the sash is paneled. Shutters
that cover the window fold open into recessed cavities on either side of the sash.
The baseboard and chair rail run the length of each wall. Window and door
frames on the north, east, south, and west elevations and the mantel on the south
elevation interrupt the baseboard and chair rail. The baseboard and chair rail
mantel follow the curve of the column. The crown molding in room 103 exemplifies
the style of the Federal period. The cornice projects out onto the ceiling and has
delicate beading. Small dentils below the cornice sit almost flush with the wall but
project past the frieze, a flat panel flush with the wall that is the same width as the
cornice. The beaded architrave projects from the wall as far as the dentils and is half
the width of the architrave.
While room 103 is an example of Federal ornamentation, the original best
parlor at 18 Bull Street (room 102) better illustrates the high‐style Federal interior
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architectural features of the period.19 The parlor, located in the southwest corner of
the first floor, overlooks Bull Street. The paneled wainscot, elaborately decorated
mantel, and large crown molding are more ornate than those in room 103. When the
house was built, room 102 was the parlor and room 103 was a back bedchamber.
The parlor would have been more ornate in order to establish an architectural
hierarchy that helped distinguish between spaces meant for guests and those meant
for family.20

Figure 2. 10 18 Bull Street north elevation.

Room 102 was not included in the paint analysis of 18 Bull Street as initial samples taken by the
MSHP Class of 2014 indicated that many of the architectural features were stripped.
20 Elisabeth Donaghy Garrett, At Home: The American Family, 1750‐1870 (New York: H.N. Abrams,
1990), 39,61.
19
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Figure 2. 11 18 Bull Street east elevation.

Figure 2. 12 18 Bull Street south elevation.
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Figure 2. 13 18 Bull Street west elevation.
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61‐63 Smith Street
61‐63 Smith Street is a two and a half story wood framed building with a high
English basement and a gabled standing‐seam metal roof. The historic core of the
house follows a center hall single house plan; two main rooms flank a stairhall on
each floor. The front facade of the building faces east towards Smith Street. The
facade has a street level entrance that leads to the basement piazza. Two bays of
windows occupy the basement, first floor, and second floor front facade, and there is
one window in the center of the gable. A piazza on the south side of the house spans
its entire length. The main entrance to 61‐63 Smith Street is off the first floor piazza
and into the stairhall.

Figure 2. 14 61‐63 Smith Street floor plan. Drawing by MSHP Class of 2015.

The parlor (room 102) is to the east of the stair hall. The north elevation has
two two‐over‐two‐light double‐hung sash with wide Greek Revival window frames
that extend down to the baseboard. The windows are on either side of the chimney
stack, which projects into the room. The coal‐burning fireplace with a marble mantel

24

was likely an early twentieth century renovation.21 The east elevation overlooks
Smith Street. Two two‐over‐two‐light double‐hung sash identical to those on the
north elevation are spaced evenly on the wall. The south wall overlooks the piazza.
Two double doors, evenly spaced on the wall, lead out to the piazza. The door
frames are identical to the window frames in the room. A paneled door on the south
side of the west elevation leads into the stairhall. The door frame on the south wall
has the same molding profile as the window frames and the piazza door frames.
The baseboard, wainscot, chair rail, and crown molding run the length of
each wall. Window and door frames extend down to the baseboard on the north,
east, south, and west elevations and the mantel on the south elevation interrupt the
wainscot and chair rail. The baseboard is a flat panel with a projecting beaded top.
The wainscot is paneled, but the small pieces of molding that make the panels sit on
top of the wainscot and were likely added when the Gibsons renovated the
property.22 The chair rail features gouge work with beading above and below. The
crown molding has a cornice that projects onto the ceiling, which features small
curved dentils and a roped portion, which is inset in the cornice. The wide frieze has
a plaster applique of palmettes and wheat bundles. The small architrave with a
simple bead sits below the frieze. There is a Victorian picture rail just below the

Sarah Fick, “Charles Augustus Magwood House,” Property Files, Margaretta Childs Archives,
Historic Charleston Foundation. Charleston, South Carolina, February 2008.
22 The wainscot panel stratigraphy aligns with the later paint layers, suggesting that the panels were
either stripped or added later than the wainscot. Since stripping such a small curved piece of wood
would have been extremely difficult, it is likely that the panel pieces are an addition.
21
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architrave. The ceiling features a plaster medallion likely added during the early
twentieth century renovations.

Figure 2. 15 61‐63 Smith Street north elevation. Photograph by Historic Charleston Foundation; courtesy of
Historic Charleston Foundation.
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Figure 2. 16 61‐63 Smith Street north and east elevations. Photograph by Historic Charleston Foundation;
courtesy of Historic Charleston Foundation.

27

Figure 2. 17 61‐63 Smith Street east and south elevations. Photograph by Historic Charleston Foundation;
courtesy of Historic Charleston Foundation.
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Figure 2. 18 1855 Ward Map with building locations. Map from Charleston County Public Library.
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Figure 2. 19 Present day map of Charleston with building locations. Map adapted from the peninsula street
map, City of Charleston GIS Division.
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CHAPTER THREE
LITERATURE REVIEW

Investigation of color through archival, photographic, and physical evidence
is best supported by paint analysis, which can provide scientific confirmation of
visual evidence. In order to conduct a successful color study one must first
understand the methodology of paint analysis. Techniques for instrumental analysis
have evolved over time in conjunction with technological advances but the general
methods of analysis have remained constant. There are however, some points of
contention in the field of architectural paint research. Standardization of the
sampling and examination process ensures that researchers are familiar with all
techniques used in a standard methodology, facilitating the understanding of
findings. Often, paint research reports are given only to the client. The
dissemination of results with research archives provides easy access to other
investigations in order to make conclusions within a larger historical context. This
literature review discusses voids in architectural paint analysis or aspects that are
under debate.23

This thesis uses the terms “paint analysis” and “paint research” to refer to the study of a variety of
architectural finishes including varnishes, paints, wallpapers, and decorative finishes such as
graining and gilding. However, some architectural conservators and historians now use the term
“finishes analysis” as it encompasses a larger range of architectural finishes without having to specify
individual treatments. Recently published books on the subject use both terms. For example, Paint
Research in Building Conservation (2006) uses the term “paint” in its title, but articles within the book
use the terms “paint analysis,” “finishes analysis,” and even “paint archaeology.” Articles in
Architectural Finishes in the Built Environment (2009) use both “paint” and “finishes.” The most
recent publication, Architectural Paint Research: Sharing Information, Sharing Decisions (2014)
contains an article that uses the term “architectural paint finishes.” Ultimately, there is no set
23
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The literature review will then focus on color studies, which serve as
precedents to this study. A color study is an examination of color palettes in a
specific geographic region. While the methodologies of color studies vary, all of the
studies examined in this literature review focus on color at the macro level. Analysis
of regional, municipal, or local color schemes reveals ways that the social, cultural,
economic, and environmental climates influence the decorative treatments of
building exteriors. However, color studies rarely address interior spaces or
individual houses.

Paint Analysis Methodology
Modern architectural paint analysts are usually trained conservation
scientists or architectural conservators. Despite the formal training required to
conduct scientific examination of historic finishes, an official, “industry standard”
methodology for the analysis of paint on site and in the laboratory has never been
produced.24 Susan Buck advocates for the standardization of the analysis process
and lists her steps for examination in chapter 2 of her 2003 dissertation “The Aiken‐
Rhett House: A Comparative Architectural Paint Study”. Buck shares her research
with the archives of the Colonial Williamsburg Architectural Research Department

standard for describing paint/finishes research; which term to use is left to the discretion of the
researcher. The term “paint” is used in this thesis because paint is the most common type of
treatment seen and the color study is mainly concerned with the layers of white paint in each sample
set.
24 Susan Louise Buck, “The Aiken‐Rhett House: A Comparative Architectural Paint Study,”
(Dissertation in Art Conservation Research, University of Delaware, 2003), 62.
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in order to make her methodology available to other researchers to promote some
amount of standardization. Peggy Olley uses Buck’s methodology for architectural
paint research in her article for the 2009 book Architectural Finishes in the Built
Environment and encourages readers to use the methodology set forth by Buck to
further regulate the paint analysis process.25
While there is no set methodology for testing and analysis, conservation
professionals agree upon a general sequence of testing. Even so, some aspects of the
paint analysis process are contested. Determining areas that may have the most
complete stratigraphies is the first of many steps in the process of analysis for some
conservators. Reveals, the process of scraping paint away layer by layer with a
scalpel or chemical stripping of paint layers are used to examine paint in situ.
Sources generally agree that if unaccompanied by other methods of analysis,
scraping for the sole purpose of determining historic colors can produce results that
are easily misinterpreted.
The use of scraping has often been criticized. Frank Welsh discusses scraping
in his 1986 article “Who Is An Historic Paint Analyst? A Call for Standards”. Welsh
calls scraping “simply color comparison without a scientific basis.” In a similar vein,
Patrick Baty states that scraping is a “pseudo‐analysis” and dissuades conservators

Susan Louise Buck, “The Aiken‐Rhett House: A Comparative Architectural Paint Study,”
(Dissertation in Art Conservation Research, University of Delaware, 2003), 62; Peggy Olley, “Stenton
and Mount Pleasant: revisiting the finish histories of two of Philadelphia’s most treasured 18th‐
century houses,” in Architectural Finishes in the Built Environment, eds. Mary A. Jablonski and
Catherine R. Matsen (London: Archetype, 2009), 61, 64. The methodology for this thesis will follow
Buck and Olley and will be discussed in a separate chapter.
25
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from using “scratch and match techniques” in his 1995 article “The Role of Paint
Analysis in the Historic Interior.” Buck also argues against paint scrapes for color
research in her dissertation, which lists misidentification of paint layers, scraping off
more than one layer at a time, and losing delicate distemper layers as typical
problems of the scraping process. Although paint scrapes can be highly inaccurate,
as Helen Hughes observed in Layers of Understanding: Setting Standards for
Architectural Paint Research (2002), paint scrapes are still a very common practice
in modern day paint analysis, especially when carried out by interior designers or
homeowners looking for historic colors.26
However, most sources agree that scraping in conjunction with extraction of
samples for cross sectional analysis can give a paint analyst a more complete image
of the finishes history because it allows the paint analyst to view all of the
stratigraphy at once. Furthermore, some layers such as decorative glazes are
difficult to identify in cross section, as Andrea Gilmore argues in her article for the
1994 book Paint in America: The Colors of Historic Buildings. Gilmore states that if
done carefully, scraping can expose glazing layers in context, which adds to the
understanding of how the paint layers fit together. Mary Jablonski summarizes the

Frank S. Welsh, “Who Is an Historic Paint Analyst? A Call for Standards,” APT Bulletin 18, no. 4
(December 2, 1986): 4, doi:10.2307/1494224; Patrick Baty, “The Role of Paint Analysis in the
Historic Interior,” Journal of Architectural Conservation 1, no. 1 (1995): 35; Susan Louise Buck, “The
Aiken‐Rhett House: A Comparative Architectural Paint Study,” (Dissertation in Art Conservation
Research, University of Delaware, 2003), 70‐72; Helen Hughes, “The Problems Facing the
Development of Architectural Paint Research,” in Layers of Understanding: Setting Standards for
Architectural Paint Research: Proceedings of a Seminar Held on 28 April 2000, ed. Helen Hughes
(Dorset: Donhead, 2002), 17.
26
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debate between paint scraping and sample extraction in “Do you see what I see?
Historic paint colour investigations.” Jablonski states that because decorative paint
treatments are more common than previously thought, interior paint investigations
need to include both in situ investigation and sample taking.27
In the United States, most paint samples are small pieces removed with their
substrate from the tested surface using a microscalpel. This practice is acceptable as
long as the area of investigation has no decorative painting. The small size of most
samples can miss decorative elements such as murals or a hand painted accent by
inches. If historical research suggests the presence of decorative painting or
stenciling, exposures of paint layers can help locate the areas for sample extraction.
Dorothy Krotzer builds on Gilmore and Jablonski’s argument in her 2008 article
“Architectural Finishes: Research and Analysis,” stating that graining layers are
identifiable in a cross section but in order to fully understand the application
process they must be viewed in situ through a paint exposure.28
One aspect of architectural paint research that is agreed upon by all sources
discovered is that paint analysis is one part of a larger architectural investigation
process. In their article for Architectural Finishes in the Built Environment, Line
Bregnhøi and Mads Christensen discuss the need for a multidisciplinary approach to

Andrea Gilmore, “Analyzing Paint Samples: Investigation and Interpretation,” in Paint in America:
The Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation Press, National
Trust for Historic Preservation, 1994), 176; Mary A. Jablonski, “Do you see what I see? Historic paint
colour investigations,” in Paint Research in Building Conservation, eds. Line Bregnhøi, Helen Hughes,
Jenni Lindbom, Tone Olstad, and Edwin Verweij (London: Archetype, 2006), 46.
28 Dorothy S. Krotzer, “Architectural Finishes: Research and Analysis,” APT Bulletin 39, no. 2/3
(January 1, 2008): 3, http://www.jstor.org/stable/25433950.
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paint color interpretation. Analysis of a single building must not only include paint
research but archival and historical research as well. In order to fully understand
the results of the investigation they must be placed in a wider context. Only then can
connections be made with existing social and historical patterns that may improve
the interpretation of the paint analysis.29
Literature regarding methodologies for analyzing cross sections has
stabilized over time. Joyce Plesters introduced methods of microscopic examination
and chemical staining and testing in 1956 that are still used today.30 Jia‐Sun Tsang
and Roland H. Cunningham point out that the “basic approach has remained
relatively unchanged for many years,” but “techniques of instrumental analysis have
changed tremendously.”31 Studies published in books associated with conferences
and symposiums usually include case studies that employ the techniques discussed
for stratigraphic analysis.
Natasha Loeblich discusses current paint analysis methodology at Colonial
Williamsburg in “A sharper focus: new techniques and findings at Colonial
Williamsburg.” Loeblich, along with Buck and Olley, work to standardize a
methodology for paint research and to utilize “modern analytical methods

Line Bregnhøi and Mads Chr. Christensen, “Paint research, interpretation and communication,” in
Architectural Finishes in the Built Environment, eds. Mary A. Jablonski and Catherine R. Matsen
(London: Archetype, 2009), 94.
30 Joyce Plesters, “Cross‐Sections and Chemical Analysis of Paint Samples,” Studies in Conservation 2,
no. 3 (April 1956): 110, doi:10.2307/1505000.
31 Jia‐Sun Tsang and Roland H. Cunningham, “Some Improvements in the Study of Cross Sections,”
Journal of the American Institute for Conservation 30, no. 2 (October 1, 1991): 163,
doi:10.2307/3179528; Chapter 2 of Susan Buck’s dissertation includes a brief history of practices in
paint analysis.
29
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developed for the conservation and examination of fine art to the study of
architectural paints.” Rather than discussing the theoretical aspects of these
methods, Loeblich explains how the methods apply to recent projects at Colonial
Williamsburg. Techniques such as polarized light microscopy (PLM), fluorochrome
staining, scanning electron microscopy with energy dispersive spectroscopy (SEM‐
EDS) and Fourier transform infrared microspectroscopy (FTIR) were used to
analyze the pigment and binder composition of the exterior finishes of three houses
at Colonial Williamburg. Loeblich discusses how these techniques, used primarily in
art conservation, were adapted to architectural paint research.32

Natasha Loeblich, “A sharper focus: new techniques and findings at Colonial Williamsburg,” in
Architectural Finishes in the Built Environment, eds. Mary A. Jablonski and Catherine R. Matsen
(London: Archetype, 2009), 19‐26.
32
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Color Research
Paint and other architectural finishes have been used throughout history as a
way to protect buildings from moisture, dirt, and environmental conditions, express
meaning, and be aesthetically appealing. The color of these finishes was an
expression of current style patterns and personal taste. A color study can reveal
patterns of decorative treatment in a particular region or social climate. While much
effort has been put into the understanding of paint practices and the development of
paint technology through time, few studies on decorative trends exist. Further
research is needed to investigate why color palettes gain popularity in a specific
geographic region during a specific era. Likewise, examining the evolution of color
in a single room reveals its color trends over an extended period of time.
Only in recent years has the study of color trends in architecture become
more popular, however, these studies are concentrated outside of the United States.
The color studies discussed in this literature review date from the 1990s to the
present, with the exception of Jean‐Philippe Lenclos, who began his study in 1965.33
Within these studies, methodologies vary greatly. The most successful color studies
combine documentary evidence and archival research with scientific analysis of the
finishes. Frank Matero and Joel Snodgrass, Bente Lange, and Richard Kjellström use
cross sectional analysis, pigment identification, scanning electron microscopy and

Jean‐Philippe Lenclos and Dominique Lenclos, Colors of the World: The Geography of Color (New
York: Norton, 2004), 15.
33
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energy dispersing spectroscopy in their studies to add a level of investigation that
clarifies the patterns of evolution in regional paint schemes.34
Although there has been a growing interest in exterior color studies, a report
on interior color studies has never been published. Books on historic interiors such
as Elisabeth Garret’s At Home: The American Family, 1750‐1870 (1990) describe
trends in historic interior paint colors, but evidence is drawn from primary sources
and paintings of the period instead of scientific analysis.35 This thesis will explore
interior color on the micro level through the scientific analysis of the color trends in
a single room in related Charleston houses. Furthermore, a comparison of the
evolution of color of rooms in different houses reveals micro trends in interior
spaces that had similar uses, such as a drawing rooms or parlors.
The earliest and most influential color plan researcher is French designer
Jean‐Philippe Lenclos. In 1965, Lenclos published La Couleurs de la France, a
“systematic inventory of the colors of the regional habitat in France.”36 His
documentary evidence of regional color palette was condensed into synthesis
charts, a simplified graphic depiction of the color on an exterior facade, in order to

Frank G. Matero and Joel C. Snodgrass, “Understanding Regional Painting Traditions: The New
Orleans Exterior Finishes Study,” APT Bulletin 24, no. 1/2 (January 1, 1992); Richard Kjellström,
Exterior Colours at Rural Dwellings in Southern Sweden during the 19th Century‐To increase knowledge
regarding local differentiations (Dissertation, Lund University, 2009),
http://lup.lub.lu.se/record/1529447.; Bente Lange, The Colours of Copenhagen (Copenhagen: Royal
Danish Academy of Fine Arts, School of Architecture Publishers, 1997).; Bente Lange, The Colours of
Rome (Denmark: Royal Danish Academy of Fine Arts, School of Architecture Publishers, 1995).
35 Elisabeth Donaghy Garrett, At Home: The American Family, 1750‐1870 (New York: H.N. Abrams,
1990), 14.
36 Jean‐Philippe Lenclos and Dominique Lenclos, Colors of the World: The Geography of Color (New
York: Norton, 2004), 16.
34
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analyze the exterior colors of houses in France. The modular nature of these charts
facilitates the comparison between two or more buildings. In his latest book Colors
of the World: The Geography of Color (1999) Lenclos argues that color is an
expression of the cultural heritage of a city or region. He examines twelve sites
worldwide utilizing a method he calls the “geography of color.” Lenclos uses color
synthesis charts, photography, drawings and material samples to illustrate the
current color palette of a specific geographic region.37 His understanding of color
reveals how “geology, climate, light, sociocultural behavior, the traditions of local
residents, and construction techniques uniquely shape a landscape’s architectural
personality and chromatic character.”38

Jean‐Philippe Lenclos and Dominique Lenclos, Colors of the World: The Geography of Color (New
York: Norton, 2004), 21.
38 Jean‐Philippe Lenclos and Dominique Lenclos, Colors of the World: The Geography of Color (New
York: Norton, 2004), book abstract.
37
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Figure 3. 1 A synthesis chart of Paudalho, Brazil, which summarizes the color palette of the region. Jean‐
Philippe Lenclos and Dominique Lenclos, Colors of the World: The Geography of Color (New York: Norton,
2004), 127.

Lois Swirnoff, an American professor, also takes a documentary approach to
the study of current color palettes in urban centers. She uses photographs in her
book The Color of Cities to study the way that culture and environment shape the
color of a geographic region. To Swirnoff, color represents “a direct response to the
particularity of the natural context, a human dialogue with the environment.”39 The
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Lois Swirnoff, The Color of Cities: An International Perspective (New York: McGraw‐Hill, 2000), 4.
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use of color in an urban setting is a collective expression of the region’s cultural
climate. Patterns of color exist in places where human populations have been
continuously settled for long periods of time. Swirnoff studies ten different aspects
of color in cities: the environment, light and shadow, spaces, streets, edges, facades,
apertures, markets, materials, and details.40 Her work is more concerned with the
perception of the current color palette and how it evolved than with a historic color
palette. However, her investigations are framed in a unique way because they
consider all aspects of color such as the play of light and shadow and the produce
displays at local markets, not just the color of buildings. The patterns she studies are
useful tools with which to frame any color study.

40

Lois Swirnoff, The Color of Cities: An International Perspective (New York: McGraw‐Hill, 2000), 6.
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Figure 3. 2 Photographic color chart showing the typical color palettes of different cities. Lois Swirnoff, The
Color of Cities: An International Perspective (New York: McGraw‐Hill, 2000), 244.
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In her discussion of the potential uses for color studies, Swirnoff states that
they can “explore the diversity of vernacular expression” in a given region.41 This is
the goal set forth by Frank Matero and Joel Snodgrass in their 1992 article
“Understanding Regional Painting Traditions: The New Orleans Exterior Finishes
Study.” Matero and Snodgrass’s study, along with Lenclos’ Colors of the World, offers
graphic depictions of color that make comparison of color palettes easier than the
photographs of Swirnoff. Matero and Snodgrass’ two‐phase study of regional
exterior painting practices focuses on the French Quarter, a historic neighborhood
in New Orleans, Louisiana. It uses a more systematic approach to the study of color
than Lenclos and Swirnoff’s work and includes microscopic analysis of paint
samples in addition to archival and documentary research to further the
understanding of vernacular nineteenth century decorative trends in the French
Quarter.42 New Orleans is a city that has been settled continuously for a long period
of time, a criteria set forth by Swirnoff to determine if a color palette exists in a
particular area.43 The city’s cultural diversity and age make it a good candidate for a
color study. This study is the only published color study that specifically studies
exterior color palettes in the United States.
Phase I of the Matero and Snodgrass study began by dividing the chosen
nineteenth century houses into categories based on typology and construction date.

Lois Swirnoff, The Color of Cities: An International Perspective (New York: McGraw‐Hill, 2000), 5.
Frank G. Matero and Joel C. Snodgrass, “Understanding Regional Painting Traditions: The New
Orleans Exterior Finishes Study,” APT Bulletin 24, no. 1/2 (January 1, 1992), 36‐37.
43 Lois Swirnoff, The Color of Cities: An International Perspective (New York: McGraw‐Hill, 2000), 4‐5.
41
42
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Samples of paint taken from architectural features on exterior facades were
analyzed in order to determine if different typologies followed the same decorative
trends or if the architectural style of the house influenced the use of color on the
facade. Phase II examined the color palette of a single typology, the shotgun house.44
Pigment identification of select samples in conjunction with color plan research
utilized normal and polarized light microscopy and standard microchemical tests,
which test the solubility of a pigment in hydrochloric acid, sodium hydroxide, and
nitric acid.45 Results of the paint analysis were put into charts based on typology
and date. These graphic depictions of exterior paint palettes help visualize the
relationship between different typologies and architectural features and are
supported by the photomicrographs included in the article.
Scientific analysis of cross sections to determine regional variations in color
is taken one step further in Richard Kjellström’s dissertation “Exterior Colours at
Rural Dwellings in Southern Sweden during the 19th Century‐To increase
knowledge regarding local differentiations” (2009). Kjellström is the first to use
scanning electron microscopy and energy dispersing spectroscopy (SEM‐EDS) to
analyze pigments on a regional scale. He examines regional variations in color

Frank G. Matero and Joel C. Snodgrass, “Understanding Regional Painting Traditions: The New
Orleans Exterior Finishes Study,” APT Bulletin 24, no. 1/2 (January 1, 1992),,” 38.
45 Frank G. Matero and Joel C. Snodgrass, “Understanding Regional Painting Traditions: The New
Orleans Exterior Finishes Study,” APT Bulletin 24, no. 1/2 (January 1, 1992), 41; Eugene Farrell,
“Pigments and Media: Techniques in Paint Analysis,” in Paint in America: The Colors of Historic
Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation Press, National Trust for Historic
Preservation, 1994), 192‐193. For tables with the reactions of specific pigments and additional tests
based on the pigment, see Joyce Plesters, “Cross‐Sections and Chemical Analysis of Paint Samples,”
Studies in Conservation 2, no. 3 (April 1956): 110‐157, doi:10.2307/1505000.
44
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through a method he calls “triangulation.” Data collected through oral histories,
archival and historical research, microscopic analysis of cross sections, SEM‐EDS,
and through iconographic sources such as paintings was pooled together in order to
discover the original colors of vernacular buildings in southern Sweden.46 Like
Lenclos, Kjellström offers simplified graphic depictions of original regional color
schemes for comparison as well as including a representative photomicrograph
when discussing each region.
Color research in Charleston, South Carolina, is limited to paint analysis on
individual buildings. In 1986, George Fore and David Black sampled paint from 15
individual historic homes in conjunction with documentary and historical research.
The samples were examined under a microscope and microchemical tests were
performed to identify pigments and binders of the original finishes. The finishes
were then matched to a color using the Munsell Color System. Although some
buildings had interior samples taken, the emphasis of the study was on the exterior
finishes. Samples were taken from areas significant to each building, no standard set
of samples were taken in order to compare similar architectural features. Few, if
any, connections were drawn between the color schemes of individual properties.47
The need for more color research in Charleston is evident. Charleston, like New

Richard Kjellström, Exterior Colours at Rural Dwellings in Southern Sweden during the 19th Century‐
To increase knowledge regarding local differentiations (Dissertation, Lund University, 2009), 42;
http://lup.lub.lu.se/record/1529447.
47 George T. Fore and David R. Black, Historic Charleston Finishes Study (South Carolina Historical
Society, Charleston, South Carolina, 1986).
46
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Orleans, has been the site of a continuous population and features regional building
typologies.
The color study presented in this thesis will provide a foundation for future
color research in Charleston. A study done on the micro level will allow for greater
depth of research. Most color studies focus solely on the chromatic values of the
paint and disregard binding mediums and pigment identification. Matero and
Snodgrass and Kjellström provide pigment analysis, but only use the information to
confirm the results of color matching. When the focus of analysis is on one room,
pigments and binders play a larger role in determining the social, cultural,
economic, and environmental climates that factor into the choice of decorative
treatment. This is especially true when most of the finishes present are white or
beige. Comparing rooms in different houses that have similar stratigraphies gives a
baseline reading for interior color in Charleston and explores the evolution of
decorative trends through the analysis of pigments and binders.
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CHAPTER FOUR
METHODOLOGY
Historic research combined with microscopic analysis of paint sample cross
sections is the most appropriate method for determining and confirming a
structure’s building phases.48 Research and preliminary physical investigation helps
to identify the interior architectural features that potentially have original finishes
and historic fabric. Cross sectional analysis of paint taken from features with
historic fabric provides a chronology of the finishes and informs the evolution of
building phases. Fluorescence Microscopy along with elemental testing such as
Scanning Electron Microscopy and Energy Dispersive Spectroscopy (SEM‐EDS)
provides information about specific pigments and binders used in each layer. This
information confirms the findings of the microscopic analysis and adds depth to the
investigation by providing information on the elemental makeup of the paint
layers.49

Willie Graham, “Architectural paint research at American museums: an appeal for standards,” in
Architectural Finishes in the Built Environment, eds. Mary A. Jablonski and Catherine R. Matsen
(London: Archetype, 2009), 5.
49 This investigation follows the methodology laid out by Susan Buck in her dissertation in order to
further the standardization of paint analysis methods. For more information on Buck’s methodology,
see Chapter 2 and Appendix C of her 2003 dissertation The Aiken‐Rhett House: A Comparative
Architectural Paint Study.
48
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Documentation and Sampling
Site Selection
Three buildings were chosen for this investigation: 35 Legare Street, built ca.
1790; 61‐63 Smith Street, built 1823‐24; and 18 Bull Street, built 1800. All were
originally single‐family dwellings, but the amount of detail in the interior
architectural features of each house varies. Houses with a range of construction
dates and interior architectural features were chosen in order to obtain a greater
variety of finishes for analysis. Archival research was conducted on all of the
structures prior to this investigation.

Measured Drawings
Measured drawings of 18 Bull Street and 61‐63 Smith Street were previously
completed by students in the Clemson University/College of Charleston joint
graduate program in historic preservation in 2012 and 2013. Measured drawings
documenting the current conditions of 35 Legare Street were completed by the
author in the summer of 2014. Each room of the first and second floor historic core
of 35 Legare Street was measured and photographed. Elevations drawn in AutoCAD,
a computer aided drafting program, used a combination of photographic
information and field measurements. Paint sample locations in each house were
mapped onto the corresponding drawings with the help of photographs. Spatializing
sample location is an analytical tool that furthers the understanding of how the
samples relate to one another. Aligning matching layers of different samples can
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indicate when each architectural feature was constructed and shows whether the
features were painted individually or all together.

Paint Sampling
Samples were taken in locations that had historic fabric. Research conducted
on historic interiors and archival information about 35 Legare, 61‐63 Smith Street,
18 Bull Street, and their former owners highlighted features that were candidates
for sampling.50 In situ paint exposures confirmed the presence of numerous paint
layers in a potential sample area. Once a sample location was chosen, it was
assigned a number and labeled on the measured drawings as follows:
House Number · Room Number · Sample Number
The house number is the numerical address for each structure. 35 is the house
number for sample taken at 35 Legare Street, 18 for 18 Bull Street, and 63 for 61‐63
Smith Street. Room numbers taken from the measured drawings of each building
denote floor and room. The sample number is the order in which the samples were
taken, i.e. 1 is the first sample, 2 is the second, and so on. Samples were also given a
feature code using the letters A through P. Each letter represents a different
architectural feature. While not included in the sample number, the information
conveyed by the feature code is another tool for comparing samples.

Historic Charleston Foundation provided additional information about the historic architectural
features of 35 Legare Street.
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Samples were carefully extracted with a microscalpel at the predetermined
locations and placed into a coin sized manila envelope or sealable plastic bag labeled
with the sample number. Most samples were cut into a wedge shape down to the
substrate and scooped out with a microscalpel. However, flaky and brittle paint can
cause detachment of the paint layers from the substrate, so these samples were cut
in a square down to the substrate in order to keep the layers intact. Multiple
samples were taken in these areas in order to obtain an intact sample, but
sometimes removal of whole samples was not possible. Notes of the extraction
process identified samples with separate paint and substrate, which ensured proper
handling in the laboratory. In most cases of architectural paint analysis, samples are
taken from cracks or areas of loss above or below eye level to reduce visibility. This
protocol was followed at 61‐63 Smith Street and 18 Bull Street. However, the
owners of 35 Legare Street anticipate the need for a complete renovation so the
visibility of samples was not an issue in determining their location. Sample
numbers, locations, feature codes, and sampling notes were entered into a database
in order to easily compare information.

51

Figure 4. 1 Paint exposure made by scraping away paint layers away with a scalpel on a window surround at
35 Legare Street.

Figure 4. 3 Wedge‐shaped sample at 35
Legare Street.

Figure 4. 2 Square‐shaped sample at 35 Legare
Street.
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Sample Preparation
Analysis and preparation of the samples took place at the Clemson
University/College of Charleston Conservation Lab and Warren Lasch Conservation
Center. Preliminary examination of samples under a stereomicroscope allowed for
the elimination of those with incomplete stratigraphies and missing substrates prior
to casting. If multiple samples of the same architectural feature were taken,
microscopic analysis identified the most complete sample for cross sectional
analysis. Seventy‐seven samples were taken; fifty‐one were suitable for analysis.
Samples were cast into mini ice cube trays that were first sprayed with a
silicone release agent. The trays were filled halfway with Bio‐plastic 51 polyester
monomer resin and methylethylketone peroxide catalyst and allowed to cure for 24
hours. The sample numbers of the selected paint samples were written on the top
edge of the cube with a Pilot xylene free permanent marker 52 to prevent the ink
from bleeding. Samples were placed in the half filled cubes and secured with a drop
of Bio‐plastic. They were laid in a vertical orientation with their edges touching the
bottom edge of the cube and substrates facing up. If the paint layers and the
substrate were separate pieces, they were set into the same cube. The cubes cured
for 6 hours after which the remaining space was filled with additional Bio‐plastic
and allowed to cure for 7 days.

For product and ordering information, visit
https://www.wardsci.com/store/catalog/product.jsp?catalog_number=351725.
52 For product and ordering information, visit http://pilotpen.us/brands/permanent‐marker/extra‐
fine‐permanent‐marker/
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Sample Processing
Once the Bio‐plastic was fully cured, the samples were removed from the
trays and the tops sanded with 180‐grit sandpaper to remove the meniscus. A level
surface on all sides of the cube makes processing easier and lessens the chance that
a sample will damage any equipment because it is uneven. There are multiple
methods to process samples for cross sectional analysis. The chosen method was to
cut off the end of each cube with a Buehler Isomet 53 slow speed saw in order to
expose the cross section. The end pieces were placed into the original sample
envelope for archival storage. Some samples were polished on a Buehler Ecomet 54
machine using Buehler MicroPolish II 55 0.05µ deagglomerated gamma alumina
powder and water. Samples that were very small were polished by hand using 220,
400, and 600‐grit sandpaper followed by Micro‐Mesh56 polishing cloths with grits
from 1500 to 12,000. Both polishing methods gave the face of the sample a mirror‐
like finish that improves clarity for accurate microscopic analysis.

For product and ordering information, visit
http://www.buehler.com/Products/Sectioning/IsoMet‐LSS
54 For product and ordering information, visit http://www.buehler.com/Products/Grinding‐
Polishing/EcoMet‐250
55 For product and ordering information, visit https://shop.buehler.com/consumables/grinding‐
polishing/polishing‐suspensions/alumina‐powders/micropolish‐ii‐alumina‐powder
56 For product and ordering information, visit https://micro‐
surface.com/index.php?main_page=page&id=15
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However, polishing samples on a Buehler Ecomet machine leaves a residue of
alumina on the sample, which can lead to misinterpreted elemental mapping results,
especially when the sample is thought to have metal leafing. The presence of
aluminum is an indicator of metal leafing.57 Since initial analysis of the samples
revealed that only one had traces of leafing, the Buehler Ecomet machine was the
preferred method of polishing as it is much more efficient than hand polishing. After
polishing, samples were mounted onto glass slide with putty. Transcription of the
sample number onto each slide ensured that the cube could be easily identified
during analysis.

Figure 4. 4 Diagram of a paint sample
cast in resin. Adapted from a diagram
by Betty Prime.

Figure 4. 5 Paint samples cast in resin.

Lauren Drapala, “Rediscovering an American Master: An Examination and Analysis of the
Decorative Plaster Ceiling of Robert Winthrop Chanler’s Whitney Studio, New York,” Master’s Thesis
in Historic Preservation, University of Pennsylvania, 2010.
http://repository.upenn.edu/hp_theses/145.
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Instrumental Analysis
Optical Light Microscopy
Examination of paint cross sections under a reflective light microscope is the
primary method of analysis for this finishes investigation. Microscopic analysis can
reveal information about the color and texture of each paint layer, paint thickness,
pigment size and dispersion, and the chronology of the paint layers. It can also
distinguish primer layers from paint layers. Photomicrographs taken with a Nikon
Eclipse 80i using reflected light and the CRAIC color management system can be
compared to one another to determine paint layer chronology and align interior
architectural features with possible building phases. The sequence of individual
layers of a paint sample was noted on a stratigraphy sheet.
Because initial stratigraphic analysis of the samples from 35 Legare Street,
61‐63 Smith Street, and 18 Bull Street reveals that the majority of paint colors
present are white and beige, more energy was devoted to analysis of pigments and
binders. Pigments are defined as the finely ground material suspended in a paint
film that give the paint a specific color and opacity. Binders are the vehicle that
carries the pigments, holds them together, and attaches the paint film to a surface.58
Dating the paint layers becomes more difficult without the inclusion of
colored pigments. Most pigments were used or were popular within a certain
period, but white and beige pigments are much harder to date. Instead of relying on

Dorothy S. Krotzer, “Architectural Finishes: Research and Analysis,” APT Bulletin 39, no. 2/3
(January 1, 2008): 1, http://www.jstor.org/stable/25433950.
58

56

hue, pigments and their elemental components can be employed to date paint
layers. Zinc, for example, is absent in paint colors before 1850 but is present in
many colors after that date.59 If a white paint contains zinc, analysis will focus on the
binder to narrow the date range. Binder analysis uses fluorescence microscopy to
reveal its components, which can point to the type of paint. Some types of paint,
such as distemper, were popular from the eighteenth to mid‐nineteenth century.60
Select samples underwent advanced analysis in order to identify pigments
and binders. The samples selected represent the architectural features in each
house that have the most layers of paint and are from the original fabric of the
building. These samples contain the most information, so they were analyzed by
fluorescence microscopy, SEM‐EDS testing, and polarized light microscopy in order
to develop a more complete understanding of each structure’s finishes history.

Fluorescence Microscopy
Fluorescence Microscopy is a method of studying materials that fluoresce, or
glow, when exposed to ultraviolet light. It is both economical and easily accessible if
the microscope in use has an ultraviolet light source.61 There are two types of

Arthur Channing Downs Jr., “The Introduction of American Zinc Paints, Ca. 1850,” Bulletin of the
Association for Preservation Technology 6, no. 2 (January 1, 1974): 36–37, doi:10.2307/1493422.
60 Morgan Phillips, “A Survey of Paint Technology: The Composition and Properties of Paints,” in
Paint in America: The Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation
Press, National Trust for Historic Preservation, 1994), 240‐241.
61 Richard C. Wolbers, Susan L. Buck, and Peggy Olley, “Cross‐section microscopy analysis and
fluorescent staining,” in The Conservation of Easel Paintings, eds. Joyce Hill Stoner and Rebecca Anne
Rushfield (New York, NY: Routledge, 2012), 327.
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57

fluorescence: 1) auto or primary fluorescence is the reaction of material in its
natural state to ultraviolet light; 2) secondary fluorescence uses fluorochrome stains
that react with binding media in the paint layers. Both methods were used in this
investigation. Primary fluorescence can help distinguish between multiple layers of
white paint because each layer has distinct components and pigment distribution. It
can also be used to identify modern latex paints, which appear dark under
ultraviolet light. Secondary fluorescence is used to verify the presence of proteins,
carbohydrates, and oils in each layer, which aids in identifying the type of paint
used.
Four stains were tested on selected samples. Fluorescein isothiocyanate
(FITC) at a concentration of 0.2 percent in acetone is used to identify the presence of
proteins such as those in hide glue, casein, and gelatin. The positive reaction color is
yellow‐green. When the stain did not react with any samples that were suspected to
have layers of distemper paint, a control slide was made with a drop of casein and a
drop of milk, which contain proteins, in order to test that the stain was mixed
properly. The FITC reacted positively with both substances; therefore, results of the
reactions were valid.
Triphenyl tetrazolium chloride (TTC) at a concentration of 1 percent in
methanol or denatured alcohol is used to identify the presence of carbohydrates
such as sugars, starch paste, and gum arabic. The positive reaction color is red in
normal light and brown in ultraviolet light. DCF (2, 7 dichlorofluorscein) at a
concentration of 0.2 percent in ethanol is used to identify the presence of oils
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(unsaturated lipids) and saturated lipids. The positive reaction color is pink for
saturated lipids and yellow for unsaturated lipids. Rhodamine B (RHOB) at a
concentration of 0.2 percent in ethanol dissolves into lipids and identifies drying
oils. The positive reaction color is red‐orange and the saturation of the color is
related to the amount of oil in the paint.62

Scanning Electron Microscopy and Energy Dispersive Spectroscopy
Scanning Electron Microscopy and Energy Dispersive Spectroscopy (SEM‐
EDS) analysis identifies the presence of elements within individual paint layers. SEM
has much higher magnification capabilities than a compound microscope and the
images have three‐dimensional characteristics so the shape and size of pigment
particles are visible. Elemental mapping using EDS creates a scatter graph of the
location and concentration of each element present in a sample. Analysis of the
elemental components of each paint layer can help discern between layers and
identify pigment particles.63 A trained conservation scientist who can more
accurately determine the results of the elemental analysis should conduct this type
of testing.64

Andrea Gilmore, “Analyzing Paint Samples: Investigation and Interpretation,” in Paint in America:
The Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation Press, National
Trust for Historic Preservation, 1994), 181; Richard C. Wolbers, Susan L. Buck, and Peggy Olley,
“Cross‐section microscopy analysis and fluorescent staining,” 331‐332. A useful chart listing all
fluorochrome stains, what they react to, and reaction color is included in this article.
63 Dorothy S. Krotzer, “Architectural Finishes: Research and Analysis,” APT Bulletin 39, no. 2/3
(January 1, 2008): 5, http://www.jstor.org/stable/25433950.
64 SEM‐EDS analysis for this investigation was conducted by Nestor Gonzalez at Warren Lasch
Conservation Center using a Hitachi S‐3700N Variable Pressure Scanning Electron Microscope.
Elemental mapping reports were generated by Oxford INCA Suite 4.12 software.
62
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Interpretive Methods
The majority of samples have stratigraphies composed of white and beige
paint, so more in depth analysis such as Fluorescence Microscopy and SEM‐EDS
testing was used reveal trends in pigment and binder composition in addition to the
evolution of each room’s finishes. It was anticipated that the quality of the paint
used at 35 Legare Street, 18 Bull Street, and 61‐63 Smith Street would point to
cultural and economic information about the building’s inhabitants. Poor quality
paint was expected to be used in tenement housing such as 35 Legare Street, while
finer quality paint was expected to be employed by occupants who lived in and
owned a house, such as the first inhabitants of 18 Bull Street and 61‐63 Smith Street.
Elemental mapping was used to interpret the pigments in the paint and
primer layers of selected samples. Varnish layers were not as visible on the
elemental maps because they did not have high concentrations of pigments. The
interpretation of titanium and aluminum on the elemental maps was somewhat
difficult, as contamination from outside sources can skew results. Aluminum was
generally disregarded because all samples were polished with a deagglomerated
gamma alumina powder, which can leave a residue on the sample. Titanium
contamination can come from the scalpel blade used to extract the sample, or from
the cutting wheel of the Isomet slow‐speed saw. Titanium was interpreted as the
pigment base when the layers of a sample had no other white pigments, a dull or
nonexistent autofluorescence, and a high concentration of titanium. If a layer had
low concentrations of other white pigments and a high concentration of titanium,
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the layer was interpreted to have a combination of the less concentrated pigments
and titanium.
Polarized light microscopy (PLM) offers an additional method for identifying
pigments in each paint layer. Individual layers are scraped with a glass needle to
loosen pigment particles. The loose particles are placed on a glass slide and
mounted with Cargille Melt Mount to keep the pigment particles from moving. The
samples are then compared with prepared samples of individual pigments in order
to identify the layer’s pigment composition. For the purposes of this study, only
SEM‐EDS testing was used to interpret pigments. The white layers of primer and
paint were the focal point of the color study. The only layers of color were part of
decorative painting campaigns that were interpreted as graining. Pigment
composition of the white paint and primer layers could be interpreted based on
elemental mapping results. Additional analysis of the samples could include PLM in
order to determine the exact pigments used in the tinted varnish layers and
decorative painting campaigns.65

Susan Louise Buck, “The Aiken‐Rhett House: A Comparative Architectural Paint Study,”
Dissertation in Art Conservation Research, University of Delaware, 2003, 435.
65
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Figure 4. 6 Sample numbering system used to label and identify paint samples.
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CHAPTER FIVE
ANALYSIS

This chapter discusses results of analysis performed on paint samples from
the interior architectural features in the parlor at 35 Legare Street, 18 Bull Street,
and 61‐63 Smith Street. Samples were grouped together by architectural feature
and similarity of stratigraphies. If window and door surround samples had identical
or similar stratigraphies, they were discussed in the same section in order to
highlight how they relate to one another. Samples are discussed starting at the
baseboard and working up the wall to the crown molding. Cross sectional analysis
was performed on every intact sample to establish the evolution of decorative
trends. Fluorochrome staining and SEM‐EDS testing were performed on select
samples to gather information on pigments and binders used in the sample set. This
chapter analyses the sample set from each house individually, the following chapter
compares the sample sets to one another in order to look at wider trends in
decorative schemes.

35 Legare Street: Cross‐Sectional Analysis
Baseboard
There are two sample locations for the baseboard finishes. The sample taken
from the west wall is assumed to be from an original feature of the house. Another
sample was taken from the east wall, which underwent renovations in the late‐19th
63

century. These renovations replaced the original windows with a large bay window
and added built‐in storage in the walls.66

East wall baseboard sample

Figure 5. 1 East wall baseboard sample location, 35 Legare Street. Photograph by Rick McKee; courtesy of
Margaretta Childs Archives at Historic Charleston Foundation.

The west wall baseboard sample begins with 12 varnish layers over
shellacked wood. All of the varnish layers except for layer 2 are dark brown, which
was a typical finish treatment for baseboards until 1815, as they were subject to
constant wear and tear.67 Layers in the middle of the sample are comprised of thick,
grainy off white primer layers followed by thin dark brown varnish layers. The

Shannon Devlin, “35 Legare Street History,” Property Files, Margaretta Childs Archives, Historic
Charleston Foundation. Charleston, South Carolina, July 2014.
67 Frank Welsh, “The Early American Palette: Colonial Paint Colors Revealed,” in Paint in America: The
Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation Press, National Trust
for Historic Preservation, 1994), 72.
66
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latest layers on the top portion of the sample have a sequence similar to the
stratigraphies of the window and door elements discussed later. There are ten
layers of white and off white primers and paints followed by three layers of modern
cream paints and five layers of modern white paints. While these layers look similar
under visible reflected light, the layers are distinguishable under ultraviolet light
because they autofluoresce in different colors. Modern latex paint is easily
distinguished under UV light because it does not autofluoresce.68 The stratigraphy of
the sample taken from the east wall baseboard starts with one dark brown varnish
layer that aligns with the west wall baseboard’s 21st layer. The stratigraphy
suggests that the east wall baseboard post‐dates the west.

Figure 5. 2 West wall baseboard sample, 35 Legare
Street, 10x magnification. White layers under
reflected light are hard to distinguish.

Figure 5. 3 West wall baseboard sample, 35 Legare
Street, 10x magnification. White layers under
ultraviolet light fluoresce different colors, making it
easier to distinguish between layers. Latex layers at
the top of the sample have a dull autofluorescence.

Susan Buck, “Teaching analysis of architectural paint finishes using cross‐section microscopy
techniques,” in Architectural Paint Research: Sharing Information, Sharing Decisions, eds. Sue Thomas
and Rachel Faulding (London: Archetype, 2014), 59.
68
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Figure 5. 4 Sample locations, 35 Legare Street, west elevation.

Walls and chair rail
The chair rail sample was taken from the west wall. It has six layers; the first
layer is a modern latex cream primer, which can be seen in all the other
stratigraphies. The structure of the wood appears to be different from other
samples. The chair rail may have been added to the wall later, or was made from a
different species of wood originally and thoroughly stripped of older layers of paint
when the modern cream primer was applied.
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The walls in room 101 are covered in wallpaper that is adhered to plaster.
The south wall sample has wallpaper over a thin layer of plaster substrate. Layers of
paints and primers are sandwiched in between the plaster substrate and the
exposed wallpaper. The west and north wall samples have wallpaper directly over
plaster with finish layers sandwiched between two layers of plaster. However, the
stratigraphies of all three samples are the same in regards to the sequence of paint
layers. The first generation is an off white primer with clear varnish layer, which
would have looked like a very glossy white paint. It is followed by another
generation of primer and varnish, two generations of off white primer and varnish,
and one generation of white primer with blue pigment particles and off white paint.
The top layer of the west and north wall samples is the new plaster to which the
exposed wallpaper is adhered.

Figure 5. 5 Diagram of north and west wall
sample stratigraphy, 4x magnification.

Figure 5. 6 Diagram of south wall sample
stratigraphy, 4x magnification.
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Windows and doors
Windows in the front parlor at 35 Legare Street share similar stratigraphies.
The window surrounds sampled both have 19 finish layers that begin with a light
red ground coated with a brown varnish over shellacked wood.69 These layers make
up the original finish of the window sills and surrounds. Ten layers of white and off
white primers and paints follow the varnish. Three layers of modern off white and
cream primer and paint at layers 13‐15 interrupt the otherwise white paint in layers
12‐19. The lack of inclusions and dirt layers between all paint layers indicates that
the window surrounds were painted frequently, or that they were always washed or
sanded before applying new paint.70
The window sill sample taken from the north wall, has the same stratigraphy
as the window surrounds. The other window sill, sampled from the west wall has a
relatively short stratigraphy. The first layers of red ground and varnish are present
and the most recent layers of modern paint are visible on the west wall window sill
Layer 7 of this sample looks like the seventh layer present in the other samples, but
it is only visible on one portion of the sample. The top of the layer has a rough and
uneven texture because the layers above it were likely sanded off. The sills are likely
the same age since their early layers align; the west wall window sill may have had

Ground refers to the primer layer, usually between the architectural feature and first paint layer.
Grounds are also used as the primer layer for varnish and decorative painting layers. See Rutherford
Gettens and George Leslie Stout, Painting Materials, a Short Encyclopedia, (New York: D. Van
Nostrand Co., 1947), 329.
70 Jon Braenne, “’Layers of Misunderstanding’: the challenge of understanding, interpreting, and
organizing the results from architectural paint research,” in Architectural Finishes in the Built
Environment, eds. Mary A. Jablonski and Catherine R. Matsen (London: Archetype, 2009), 116.
69
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areas of delaminating paint that was sanded away during repainting, ensuring the
proper adhesion of a new coat of paint.
The door surround on the west wall of room 101 is the only entrance to the
front parlor. The door surround follows the stratigraphy of the window surrounds
in the room, but is missing a layer of off white paint at the window surround’s layer
11. Red ground and varnish make up the sample’s first generation finishes.

Figure 5. 7 Sample locations, 35 Legare Street, south elevation.
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Figure 5. 8 Sample locations, 35 Legare Street, north elevation.

Mantel
Three samples taken from the mantel surround and shelf share the same
stratigraphy. The first layer of the mantel surround, a white primer, matches the
north wall window sill’s layer 11, and the subsequent layers follow the same
sequencing. Therefore, the mantel was installed later than the windows and door
surround and then painted in the same sequence with the same colors after its
installation. The white autofluorescence present in the wood substrate also
indicates that the wood was treated with a resin‐based varnish. All of the other
samples from room 101 have wood substrates coated with shellac, which has an
orange autofluorescence. The different treatment of the mantel’s wood substrate
supports the conclusion that it is a later addition to room 101.
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The sample taken from the decorative applique on the mantel surround has a
grainy light red substrate that resembles composition ornament. The stratigraphy of
the applique follows that of the other mantel samples, but includes a layer of varnish
that is not present in the other samples. This layer was probably meant to seal the
substrate before paint application.

Crown Molding
Samples from the frieze and cornice of the crown molding provided the most
stratigraphic information at 35 Legare Street. Both have over 20 layers of beige oil‐
based paint, which makes distinguishing individual layers difficult. Each layer of
paint has minimally distinct characteristics; observation under ultraviolet light
helps to detect the differences in particle size between the layers. Layers after the
beige oil paint in the sample are white and off white oil‐based primers and paints.
The generation of finishes following the beige layers is white primer and white
paint. The frieze and cornice are the only sample locations in room 101 that contain
layers of color. Layer 27 of the cornice sample is a very thin layer of light blue paint.
Layer 31 of the frieze is red and is followed by layers of varnish. Although the layers
do not align exactly, it is possible that the cornice and frieze were painted blue and
red at the same time. Painting individual elements of the crown molding different
colors was a common practice in 1870‐90, and the colors are appropriate for the
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period.71 The frieze’s subsequent layers are thick and off white, while the cornice
layers are thinner and have a range of white, off white and cream.

35 Legare Street: Additional Analysis
Five samples from three architectural features of 35 Legare Street
underwent additional testing to identify potential binders and pigments: 1)
35.101.22, from the baseboard, 2) 35.101.23 and 35.101.27, from the wall, and 3)
35.101.17 and 35.101.26, from the molding. Fluorochrome staining was used to
identify binders throughout each sample and SEM‐EDS testing mapped elements
present in each layer.
35 Legare’s baseboard sample tested negative for protein and carbohydrate‐
based binding mediums. Two fluorochrome stains, DCF and RHOB, which react with
lipids, were applied to the sample to test for oil‐based binding mediums. The sample
did not have a visible positive reaction for lipids with DCF, although it is possible
that a positive reaction occurred but was not visible under 20x or 40x magnification.
In weathered, leanly bound paints, a positive reaction can be difficult to interpret.
Looking at the sample under high magnifications such as 250x and 500x allows the
viewer to see a positive reaction around the pigment particles, but these
magnifications were not available to the author.

Gail Caskey Winkler and Roger W. Moss, Victorian Interior Decoration: American Interiors, 1830‐
1900 (New York: H. Holt, 1992), 123‐124.
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Visible results of staining with DCF indicate that there are no lipids present
in the sample, which would mean that the binder is not oil‐based. However, the
sample had a positive reaction with RHOB, which indicates the presence of an oil‐
based binding medium. Since staining results for the presence of proteins and
carbohydrates were negative and DCF results could be positive but too small to
view, the positive reaction with RHOB was interpreted as an indicator for oil‐based
binding mediums.
Layers 13, 15‐18, 20 and 22‐39 showed a positive reaction for lipids when
tested with RHOB and viewed under a G‐1B filter cube, suggesting that they have an
oil‐based binding medium. However, layers 32‐39 of sample 35.101.22 do not
autofluoresce under ultraviolet light. Lack of autofluorescence is an indicator of
latex paint. Thus, layers 13, 15‐18, 20 and 22‐31 have an oil‐based binding medium.
DCF and RHOB react with soaps and detergents in latex paints, which causes a false
positive reaction. Furthermore, RHOB is a powerful stain and any excess left on the
sample’s surface will stain the sample, creating a false positive. Excess stain
observed under a B‐2A filter cube on layers 32‐39 of sample 35.101.22 confirmed
the false positive reaction, which indicates that the layers are latex paint.72
Elemental mapping using EDS of the baseboard sample identified some of its
pigments. Layers 13 and 15‐16 have high concentrations of lead and sulfur;

Richard C. Wolbers, Susan L. Buck, and Peggy Olley, “Cross‐section microscopy analysis and
fluorescent staining,” in The Conservation of Easel Paintings, eds. Joyce Hill Stoner and Rebecca Anne
Rushfield (New York, NY: Routledge, 2012), 332; Susan Louise Buck, “The Aiken‐Rhett House: A
Comparative Architectural Paint Study,” Dissertation in Art Conservation Research, University of
Delaware, 2003, 457.
72
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additionally, layer 16 has a high concentration of calcium. These are the only layers
in the sample that had high concentrations of lead. The composition of the lead
white in this sample needed to undergo further analysis in order to determine the
pigment type. Lead carbonate (2PbCO3) is the most common form of lead white used
in house paints.73 However, the high concentration of sulfur in these layers may
indicate that the white pigment is lead sulfate (PbSO4), also known as Flemish
White. Flemish white was available as late as the 1830s but was used mainly as an
artist pigment. The calcium in layer 16 along with its coarse appearance indicates
that the layer is likely a primer or ground for the varnish in layers 17‐21, as chalk
acted as an extender/filler in commercial lead white paint and primers.74
The predominant elements present in layers 22‐39 are zinc, barium, and
sulfur. Zinc white (ZnO) became a common pigment in house painting after 1840‐50.
Zinc white was a non‐toxic substitute for white lead. The pigment, however, was
more expensive than lead, which explains the presence of barium and sulfur
alongside zinc. Barium sulfate (BaSO4) was used as an extender in house paint
starting in the nineteenth century. Calcium is present in some layers likely as a filler
that would make using the zinc white less expensive.75 The first layers of zinc paint

Richard Newman and Eugene Farrell, “House Paint Pigments: Composition and Use, 1600 to 1850,”
in Paint in America: The Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.:
Preservation Press, National Trust for Historic Preservation, 1994), 288‐289.
74 Rutherford Gettens, Herman Kühn, and W.T. Chase, “Lead White,” in Artists’ Pigments: A Handbook
of Their History and Characteristics,Vol. 2, ed. Ashok Roy (Washington: National Gallery of Art, 1993),
67‐68; Rutherford Gettens and George Leslie Stout, Painting Materials, a Short Encyclopedia, (New
York: D. Van Nostrand Co., 1947), 103‐104.
75 Richard Newman and Eugene Farrell, “House Paint Pigments: Composition and Use, 1600 to 1850,”
in Paint in America: The Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.:
Preservation Press, National Trust for Historic Preservation, 1994), 288‐289; Ian C. Bristow, Interior
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correspond to ownership of 35 Legare Street by either Richard Roper, who
purchased the house in 1849, or C.B. Cochran, who purchased the house in 1853.76
The move to zinc‐based white pigments with fillers reveals established patterns of
the painting industry of the time more than reflecting the wealth of Richard Roper
or C.B. Cochran.
Samples from the north and south walls tested negative for carbohydrate‐
based binding mediums. Both sample tested positive for proteins with FITC at layers
8‐9, which indicates the presence of proteins found in distemper and casein paints.
This reaction may be a false positive; the layers do not autofluoresce, which is
indicative of latex paint. Cationic surfactants in latex paint can cause a false positive
reaction, therefore, the layers were interpreted as latex paint.77 All layers of the
north wall sample tested positive for unsaturated lipids with DCF, and layers 4 and
9‐11 reacted with DCF in the south wall sample, which indicates that these layers
have an oil‐based binding medium. However, layers 8‐13 of the north wall sample
and 8‐11 of the south wall sample were false positives, thus they are layers of latex
paint.
The samples have the same stratigraphy from layers 5‐11; both come from
the wall of 35 Legare. The difference in reactions could be due to sample location;

House‐Painting Colours and Technology, 1615‐1840 (New Haven: Yale University Press, 1996), 12‐13;
Rutherford Gettens and George Leslie Stout, Painting Materials, a Short Encyclopedia, (New York: D.
Van Nostrand Co., 1947), 91.
76 Shannon Devlin, “35 Legare Street History,” Property Files, Margaretta Childs Archives, Historic
Charleston Foundation. Charleston, South Carolina, July 2014.
77 Susan Louise Buck, “The Aiken‐Rhett House: A Comparative Architectural Paint Study,”
Dissertation in Art Conservation Research, University of Delaware, 2003, 456.

75

the sample from the north wall was behind a new layer of plaster and the south wall
sample had only the original plaster substrate. Both samples reacted positively for
lipids with RHOB in layers 1‐7, reinforcing the results of DCF staining that indicates
an oil‐based binding medium. Layers 8‐13 of the north wall sample and 8‐11 of the
south wall sample were false positives, thus they are layers of latex paint.
Elemental mapping of the north and south wall samples produced similar
results. Both samples have high concentrations of zinc with small amounts of lead,
sulfur, and calcium in layers 1‐5. Latex paint layers 6‐12 of the north wall sample
and 6‐11 of the south wall sample have high concentrations of titanium (Ti), which
became available during the 1920s, with small amounts of sulfur and calcium.
Calcium sulfate (CaSO4) is usually found in conjunction with titanium dioxide in
house paints. Titanium can be used as a pure pigment, but it is often coated onto
barium or calcium sulfate in order to extend the pigment.78 Since zinc is the
predominant pigment in the early layers of these samples, the paint can be dated to
after 1840‐50. Thus, the walls are not original, or the original finishes were
stripped.79 The first layers of titanium correspond to ownership of 35 Legare Street
by Fredrick Traut, who purchased the house in 1926. Like the move to zinc‐bzsed
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white pigments in the 1850s, the use of titanium merely follows established
patterns of the paint industry.80
Samples from the cornice and frieze tested negative for protein and
carbohydrate‐based binding mediums. The cornice tested positive for unsaturated
lipids with DCF in Layers 21‐22 and 28, which indicates that these layers were oil‐
based binding medium. As previously discussed, the lack of visible positive reactions
with DCF does not necessarily indicate that the layers do not have an oil‐based
binding medium. Layers 1‐31 of the cornice tested positive for lipids with RHOB and
layers 31‐42 had a false positive reaction per the discussion of previous samples,
thus, layers 1‐31 have an oil‐based binding medium. The frieze tested positive for
unsaturated lipids with DCF in Layers 24 and 37; all layers tested positive for lipids
with RHOB. Therefore, all layers in the frieze have an oil‐based binding medium.
Elemental mapping using EDS of the cornice and frieze produced similar
results, as most of the layers in each sample follow the same stratigraphy. Layers 1‐
20 and 23‐27 of the cornice have high concentrations of lead and sulfur like the
baseboard. Layers 21‐22, 28‐33, and 34‐35 are predominantly zinc and calcium with
some barium and sulfur. This suggests that lead white and zinc white are the two
types of pigments seen in these layers. The layers of latex paint in the cornice
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contain titanium as well as barium, sulfur and calcium, which were used as fillers
and extenders in house paint.81
Layers 1‐23 and 26‐30 of the frieze have high concentrations of lead and
sulfur and small amounts of barium. Layers 24‐25 and 34‐37 have high
concentrations of zinc and small amounts of calcium. Titanium, barium, sulfur, and
calcium are the main components of layers 38‐39, which suggest a titanium white
oil paint based on fluorochrome staining and elemental mapping results.

35 Legare Street: Conclusions
Original finishes of the interior architectural features in room 101 at 35
Legare Street were difficult to discern, as the room has undergone many
renovations. The average number of layers in each sample was 18. Based on cross‐
sectional analysis, fluorochrome staining, and SEM‐EDS testing, the original finish of
the baseboard was a dark brown varnish. The crown molding was a lead‐based
beige oil paint. The window and door surrounds original finish is a dark brown stain
with varnish but they are likely additions to the room. Their stratigraphies are
shorter than the crown molding and baseboard and their first layers align with later
layers of these features. The off white chair rail and mantel have much shorter
stratigraphies that align with later layers of the window and door surrounds. The
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original finish of the walls is difficult to determine because the age of the plaster is
unknown and it may have been applied over paint layers that were not excavated.
The walls may have been papered and stripped before painting. More investigation
of the wall’s structure must be done in order to determine if the plaster substrate
sampled is original.
Discrepancies in the stratigraphies of interior architectural features at 35
Legare Street led to the conclusion that most of the features in the parlor are not
original. Samples from the baseboard and crown molding have almost twice as
many layers than the rest of the sample set. The original finishes of the door and
window surrounds and the red and blue layers of the crown molding match the
decorative trends of the mid to late‐nineteenth century and correspond to Ellison A.
Smythe’s ownership of the house from 1879‐1926. Replacement of the windows and
doors during this period corresponds to addition of the mansard roof and bay
windows on the front façade, further supporting the conclusion that other features
were replaced during this renovation.82 Architectural investigation and additional
paint analysis at 35 Legare will identify periods of renovation and which interior
architectural features were replaced.
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18 Bull Street: Cross‐Sectional Analysis

Figure 5. 9 Sample locations, 18 Bull Street, west elevation.

Baseboard
The baseboard sample, taken from the west wall, has 29 layers with a
shellacked wood substrate. The first layer is a translucent red‐orange varnish layer
that has visible pigment particles. This simple treatment is likely the original finish
for the baseboard. The next two paint campaigns are identical. Layers 2‐4 are made
up of a thick off white primer followed by a very thin, pigmented varnish layer and a
clear varnish layer. The sequence is repeated in layer 5‐7. The next paint campaign
has two layers and follows a similar sequence to the previous pair. Layer 8 is an
extremely thick off white paint layer.

80

The large amount of dirt particles mixed into the paint suggests that the
baseboard was not cleaned before painting. Layer 9 is a thin coat of varnish. The
next paint campaign in layer 10‐13 was a decorative treatment. Layer 10 and 11 are
light brown and red brown grounds. A red tinted varnish layer follows layer 12, a
clear varnish layer. This decorative treatment may have been meant to simulate
straight wood grain, but the only way to be conclusive is to expose the paint layers
in situ. Layers 14‐20 are off white primers and paints. Layer 18 is similar to layer 8;
it is very thick and has inclusions and dirt particles mixed into the paint. Layers 21‐
29 are modern latex paint; this sequence starts with a layer of light purple and mint
green latex paint seen in other samples. Layers 23‐29 are white and off white latex
paints.

Walls, wainscot, chair rail
The walls, wainscot, and chair rail constitute the largest portion of the
interior architectural features of room 103. The west wall wainscot sample has 19
layers with a shellacked wood substrate. The first painting campaign in this sample
consists of three layers. The first is a grainy white primer followed by a light yellow
paint layer. The third layer is a very thin translucent varnish layer. The yellow color
of the paint may be a result of the varnish seeping into the layer, as there are no
visible yellow pigment particles. Layers 4‐9 are made up of white, off white and
beige primers and paints with dirt in between layers 6‐7, 7‐8, and 8‐9. Layers 10‐19
are modern latex paints; the light purple and mint green latex paints seen in other
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samples are also present in the wainscot sample at layers 10 and 11. The remaining
layers of latex paint are white and off white.
The sample taken from the south wall to the west of the fireplace has 12
layers on a plaster substrate. The first paint campaign has an off white
primer layer followed by two coats of a finely ground opaque off white paint. Layers
4‐12 are modern latex paint; this sequence starts with the light purple and mint
green paint seen in other samples. Layers 6‐12 are white and off white latex paints.
Two samples were taken from the chair rail on the north wall, but in different
locations. The sample from the east side of the north wall has twelve layers on a
shellacked wood substrate. The first two layers are off white paint, layer 3 is yellow
paint. The remaining layers are white modern latex paint, except for layers 7‐8
which are cream latex paint. The chair rail sample taken from the west side of the
north wall has most of its layers intact, but the earliest separated from the substrate.
Layer 1 is the same light yellow paint seen in layer 3 of the east side sample. Layers
2‐5 are white, off white, and cream primer and paint. Layers 6‐7 are the light purple
and mint green latex paint seen in other samples, and layers 8‐18 are white and
cream latex paint.
Layer 3 of the east side sample is the first layer of the west side sample’s
incomplete stratigraphy, so if the two are aligned they create a complete
stratigraphy. The samples are likely different due to the renovations at 18 Bull
throughout the years. Painters sand away loose areas of paint before repainting, so
some layers of the east side sample were likely lost during the repainting process.
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The substrates of both samples have the same appearance, and the east side sample
has layers that are early than the first layer in the west side sample, so the different
stratigraphies is not because a portion of the chair rail was replaced.

Door surround, doors

Figure 5. 10 Sample locations, 18 Bull Street, east elevation.

Three door surrounds and one door slab were sampled at 18 Bull Street. The
first layer of the east wall door surround is an unevenly applied varnish. The uneven
texture may have been caused by sanding the varnish before the next paint
campaign was applied. Layers 2‐5 are white primer and paint layers; layer 6 is an
uneven primer layer. Layers 7‐11 are part of a decorative painting campaign that
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was likely made to look like wood grain. A thick yellow paint layer acts as the base
color; four layers of varnish follow the yellow paint. The first and third varnish coats
are clear, the second and fourth varnish layer contain red pigment particles.
Unpigmented varnish layers add depth to the decorative painting and can make the
treatment look more like real wood. Layers 12‐17 are four campaigns of white
primer and paint. Dirt in between the layers makes identifying each campaign more
simple than at 35 Legare Street. Layers 18‐31 are modern latex paint. Layer 18, a
light purple latex paint, is followed by a mint green latex paint, as seen on the
window sill and surround. The remaining layers are white latex primer and paint.
Samples from the door slab and door surrounds have much longer stratigraphies
than samples from the wall and wainscot, which indicates that the wall and wainscot
were either stripped of paint or were replaced at some point.
The sample extracted from the door surround located to the east of the
fireplace on the south wall has twenty‐six layers. Layers 1‐20 are white, off white,
beige, and cream primer and paint with dirt in between layers 3‐4, 5‐6, 6‐7, 7‐8, and
9‐10. Layer 21 is yellow paint, a layer of off white paint follows. The remaining
layers are made up of the mint green paint seen in other samples and three coats of
white modern latex paint.
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Figure 5. 11 Sample locations, 18 Bull Street, south elevation.

A panel of the south wall door slab to the east of the fireplace shows that the
second layer of its stratigraphy aligns with layer 10 of the door surround that
frames it. The first layer is a thin coat of shellac, which was used to seal wood before
painting. The rest of the stratigraphy is the same as the adjoining door surround;
however, instead of three layers of white latex paint, the door has seven. Repainting
campaigns may have only addressed interior architectural features that needed
repainting, and door slabs have more wear and tear because they are used more
frequently.
The sample taken from the outer edge of the door surround on the west side
of the south wall has thirty‐one layers. Layers 1‐10 are white and off white paint and
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primer with varnish. Layers 11‐13 are very thick layers of dark brown varnish not
seen in any other door surround sample from 18 Bull Street. Layers 14‐19 are white
and off white primer and paint. Layer 20 is a light pink paint layer seen on samples
from the crown molding, followed by a layer of cream paint. Layers 22‐23 are the
light purple and mint green paint seen in other samples. The remaining layers are
white, off white, and cream latex paint.
The rear piazza door surround has twenty‐four layers. The first five layers
are very grainy and translucent layers of white and off white paint. Layer 6 is very
thin and uneven varnish. The seventh layer of paint has a light yellow color;
however, no pigment particles are visible. The coloring may have been caused by
the varnish in layers 8‐10 seeping into the paint film. These three coats of varnish
are very dark. The first layer of varnish is heavily pigmented, the second has no
pigments, and the third has unevenly distributed pigments that are in a lower
concentration. The last coat of varnish may have been applied to darken the overall
color of the varnish layers. Layers 11‐14 are two campaigns of white primer and off
white paint. The remaining layers are latex paint; they align with layers 9‐16 of the
sample taken from the window sash.

Windows: Sash, sill
The sample taken from the south window sill on the west wall, has a
stratigraphy comprised of only modern latex paint. The first layer of light purple
paint can be seen in other samples from 18 Bull Street. The layer is very thin and
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uneven; the absence of any oil paint indicates that the window sill was either
replaced or stripped. The second layer is a mint green paint that is also visible in
other samples. Layers 3‐8 are white, off white and cream paint.
The west wall window sash sampled has a slightly different stratigraphy than
the window sill. Alternating coats of white oil paint and varnish make up the first six
layers. Layers 7‐8 are an off white primer and paint. The remaining layers are latex
paint, the light purple and mint green paint seen in other samples make up layers 9‐
10; layers 11‐16 are white and off white paint.

Interior Shutters
The sample extracted from the closed interior shutter on the east window of
the north wall has twenty‐seven layers. Layers 1‐10 are off white and cream paint
with varnish. Layers 11‐15 are light yellow paint with varnish. Layers 16‐19 are
white and off white oil paint, followed by the light purple and mint green latex paint
seen in other samples. Layers 22‐27 are white and off white latex paint. The sample
taken from the open interior shutter on the left side of the west wall has a
stratigraphy similar to that of the closed interior shutter. Layers 1‐2 are light yellow
paint with a thin coat of varnish the layers align with layers 13‐14 of the closed
interior shutter. Layers 3‐14 align with layers 16‐27 of the closed interior shutter.
The samples were expected to have the same stratigraphy, but the fact that the
surface of the open interior shutter is exposed to more sunlight may explain why the
samples are different. Sunlight may have caused the paint to deteriorate more
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Figure 5. 12 Sample locations, 18 Bull Street, north elevation.

quickly, causing cracked and flaking paint. These layers may have been sanded away
to provide a smooth surface for repainting.83
The sample from the shutter cavity in the west window of the north wall has
a similar stratigraphy to the shutter, but was repainted less frequently. The shutter
cavity has twenty‐one layers whereas the shutter has twenty‐seven. Where the
shutter has two generations of light yellow paint with a coat of varnish, the shutter
cavity has only one generation. The remaining layers of the shutter cavity have a
very similar stratigraphy to the shutter, but the shutter cavity has less layers of
modern latex paint. The cavity is not an area that is very visible, especially if the
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shutters were kept open for a long period, so it probably was not painted as
frequently or with as much care as the shutter.

Mantel
One sample was taken from the east side of the mantel surround. The first
eight layers are thin beige paint. Layer 9 is a pigmented varnish layer. Layers 10‐16
are beige, off white, and white paint with varnish. Layer 17 is light yellow paint
followed by a coat of varnish. The next six layers are beige and off white oil‐based
paint and primer. Layers 25‐31 are white and off white latex paint, except for the
mint green latex paint at layer 26.

Crown Molding
The crown molding in room 103 at 18 Bull Street was sampled in four
locations: 1) the top portion of the cornice, 2) the dentils below the cornice, 3) the
frieze, and 4) the architrave. All of the samples have very similar stratigraphies but
they vary slightly. The cornice sample has thirty‐six layers. The sample taken from
the frieze has thirty‐one layers. Layers 1‐8 of both samples are beige paint. Layer 9
is light green paint, one of the only colors seen in any stratigraphy. The sequencing
of layers 12‐16 of both samples is also identical; off white paint is followed by a
layer of varnish and off white primers and paint. The sequencing in between these
layers is very similar. Layers 10‐11 of the cornice are an off white primer followed
by a very thin varnish layer. The frieze also has off white primer and varnish as
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layers 10‐11, but the order is reversed. Layer 17 of the frieze is light green paint,
layers 18‐22 are off white primer and paint and have the same stratigraphy as
layers 17‐21 of the cornice. While both samples have layers of off white and cream
primer and paint until their stratigraphies align at layers 28‐31of the frieze and
layers 26‐29 of the cornice, the frieze stratigraphy also includes a layer of varnish.
The identical stratigraphy is light pink primer and paint followed by modern latex
white and light blue paint. The remaining layers of sample the cornice are white and
off white latex paint. The frieze likely has more layers of paint; the top of layer 31
looks rough and is not the color that was observed on the frieze during sampling.
The top layers may have delaminated, their quantity and sequence is probably the
same as sample the cornice.84
The sample taken from the dentil has twenty‐four layers and the sample
taken from the bead of the architrave has thirty‐three layers. Layers 1‐6 of both
samples are beige paint. Layer 7 is the same light green paint seen in layer 9 of
samples frieze and cornice. The stratigraphies of the dentil and architrave are very
similar until layer 16 of the architrave, which is a gilding layer made of gold leaf. A
layer of varnish follows the gilding. Layers 17‐21 of the dentil and layers 18‐22 of
the architrave are also identical; they are comprised of an off white primer followed
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by a layer of varnish and three layers of off white paint. The remaining layers of the
dentil are white modern latex paint. Layers 23‐26 of the architrave are off white
primer and paint and one layer of light pink paint. Layers 27‐34 have the same
sequencing as layers 28‐35 of the cornice.
Discrepancies in the sequencing could be caused by sanding away the
varnish layer before repainting; some areas may have been missed and thus are
present in cross section. The varnish layer of both samples is very thin, so they could
have been partially sanded. Another possible explanation for the difference in
sequencing is that the molding is a curved surface, and some areas may have been
missed or the paint could have run down and pooled in a crevice.

18 Bull Street: Additional Analysis
Six samples from architectural features of 18 Bull Street underwent
additional testing to identify potential binders and pigments: 1) 18.103.12, from the
baseboard, 2) 18.103.16, from the wainscot, 3) 18.103.3, from the east wall door
surround, 4) 18.103.21, from the window surround, 5) 18.103.20, from the shutter
on the north wall, and 6) 18.103.34, from the molding. Fluorochrome staining was
used to identify binders throughout each sample and SEM‐EDS testing mapped
elements present in each layer. All samples except for the architrave tested negative
for protein and carbohydrate‐based binding mediums, which means that the layers
are either oil or latex‐based paint.
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Layers 2 and 5 of the baseboard showed a positive reaction for unsaturated
lipids with DCF; layers 2, 5, 8, 10‐11, and 14‐20 (all layers except for varnishes)
tested positive for lipids with RHOB and have oil‐based binding mediums. Layers
21‐29 showed a false positive result; therefore, as discussed in the previous section,
they are latex paint. Elemental mapping of the baseboard shows that the lead and
zinc based white pigments in layers 2, 5, 8, 14, and 19‐20 contain a high
concentration of sulfur and barium and small amounts of silicon and magnesium.
Layers 10 ‐11 have the same composition but only include lead, layers 15‐18 have
the same composition but only include zinc. The latex paint layers 21‐29 are
titanium‐based with high concentrations of calcium and small amounts of silicon
and magnesium. Talc, in addition to barium sulfate, was used as an extender in
white lead paint. Magnesium silicate and calcium sulfate were historically both
considered talc, both forms are present in the sample. Since the first layers of white
paint contain both lead and zinc, they correspond to John Blacklock’s ownership of
the house from 1846‐60.85
The wainscot sample tested positive for unsaturated lipids at layers 2‐9 and
saturated lipids at layer 3 with DCF, therefore, these layers have an oil‐based
binding medium. Latex paint layers 14 and 17 displayed a false positive reaction;
Some of the ingredients in latex paint such as soaps and detergents can cause a false
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positive.86 Layers 1‐2 and 4‐9 of the wainscot showed a positive reaction for lipids
when tested with RHOB and layers 10‐19 showed a false positive result. Thus, the
wainscot has oil‐based binding mediums in layers 1‐9 and latex paint in layers 10‐
19.
Elemental mapping of the wainscot shows lead‐based white pigments in
layers 1, 2, 4, and 9 with a high concentration of sulfur and small amounts of silicon,
calcium, and magnesium. Layers 5‐6 have the same composition but contain zinc
instead of lead. Layers 7‐9 have both zinc and titanium based pigments and small
amounts of silicon, calcium, and magnesium. The latex paint layers 10‐19 are
titanium‐based with high concentrations of calcium and small amounts of silicon
and magnesium. The first layers of titanium‐based white paint correspond to the
Blacklock house’s conversion to a boarding house in 1921. As with most modern day
rental properties, the Blacklock boarding house had a neutral interior finish
scheme.87
When stained with DCF, the east wall door surround sample tested positive
for unsaturated lipids in layers 1 and 3‐11, and tested positive for saturated lipids in
varnish layers 12‐15. RHOB testing produced a positive reaction for lipids in layers
1‐17, layers 18‐31 are latex paint and produced a false positive result. Thus, layers
1‐17 have an oil‐based binding medium. Elemental mapping of the door surround
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shows lead‐based white pigments in layers 1‐6 and 12 with a high concentration of
sulfur and small amounts of calcium, silicon, and magnesium. Layers 7 and 13 have
zinc‐based pigments with small amounts of silicon, magnesium, and sulfur. Layers
14‐17 contain both lead white and zinc white pigments with high concentrations of
sulfur and small amounts of silicon and magnesium. Latex paint layers 17‐31 are
titanium‐based with high concentrations of calcium.
The window surround sample had a positive reaction with DCF for
unsaturated lipids in layer 7; layers 1‐7 and 11‐14 reacted positively for lipids with
RHOB and latex paint layers 15‐24 showed a false positive result. Therefore, layers
1‐7 and 11‐14 have an oil‐based binding medium and layers 15‐24 are latex paint.
Elemental mapping of the window surround shows lead‐based white pigments in
layers 1‐5 and 7 with a high concentration of sulfur. Layers 11 and 14 have the same
composition but contain lead and zinc. Layer 12 contains zinc‐based white pigments
with a high concentration of sulfur. Layer 13 has a combination of lead, zinc, and
titanium based pigments and small amounts of silicon and calcium. The latex paint
layers 15‐24 are titanium‐based with high concentrations of calcium in layers 15‐19
and small amounts of silicon throughout.
The sample from the shutter on the north wall had a positive reaction with
DCF for unsaturated lipids in layers 11‐13 and 17‐19, and showed a false positive in
layers 25 and 27. When tested with RHOB, layers 1‐19 showed a positive reaction
for lipids and the latex paint in layers 20‐27 showed a false positive result.
Therefore, layers 1‐19 have an oil‐based binding medium and layers 20‐27 are latex
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paint. Elemental mapping of the shutter shows lead‐based white pigments in layers
1‐4, 11‐13, and 16 with a high concentration of sulfur. Layers 6, 8, and 17‐18 have
the same composition but contain zinc instead of lead. Layer 19 has a combination
of lead, zinc, and titanium based pigments and small amounts of silicon and calcium.
The latex paint layers 20‐27 are titanium‐based with high concentrations of calcium
in layers 20‐24 and small amounts of silicon throughout.
The sample taken from the architrave of the crown molding tested negative
for protein‐based binding mediums. Layers 10, 16, and 23‐25 tested positive for
carbohydrates. The primer in layer 10 is slightly translucent and grainy. Presence of
natural gums such as gum arabic, which were used as binders, would cause a
positive reaction for carbohydrates. Layer 16, the gilding layer, tested positive for
oils with DCF and RHOB, likely because an oil‐based varnish was applied over the
gold leaf. Layers 23‐25 are alkyd resin paints. They tested positive for
carbohydrates, had a strong reaction for oils with DCF and RHOB, and have a dull
autofluorescence, which is indicative of alkyds.88 When tested with RHOB, layers 1‐6
had a very slight reaction and layers 7‐26 reacted strongly. Layers 27‐34 had a false
positive reaction. Therefore, layers 1‐26 have an oil‐based binding medium and
layers 27‐34 are latex paint.
Elemental mapping of the architrave shows lead‐based white pigments with
small amounts of calcium in layers 1‐7. Layers 14‐15 and 20‐22 have lead‐based
Susan Buck, “Teaching analysis of architectural paint finishes using cross‐section microscopy
techniques,” in Architectural Paint Research: Sharing Information, Sharing Decisions, eds. Sue Thomas
and Rachel Faulding (London: Archetype, 2014) 59.
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white pigments with a high concentration of sulfur. Layers 11‐13 have the same
composition but contain lead and zinc. Layers 8‐9 and 18 contain zinc‐based white
pigments with a high concentration of sulfur. Layers 23‐24 have a combination of
lead, zinc, and titanium based pigments and a high concentration of sulfur. Layers
25‐26 have the same composition as layer 23‐24 but contain lead and titanium. The
latex paint layers 27‐34 are titanium‐based with small amounts of calcium.
Elemental mapping was also performed on a piece of the architrave sample
that was not cast in resin. The gilding layer was exposed and analyzed to determine
its composition. Results show that the gilding is made of gold with no fillers. Gilding
only the beads of crown molding elements was a popular practice in 1870‐90. The
fact that gold was used instead of a zinc and copper alloy speaks to the wealth of
Jacob Small, the owner of 18 Bull Street from 1860‐95.89

18 Bull Street: Conclusions
Original finishes of the interior architectural features in room 103 at 18 Bull
Street were the most varied of all the sample sets. The average number of layers in
each sample was 23. Based on cross‐sectional analysis, fluorochrome staining, and
SEM‐EDS testing, the original finish of the baseboard was a red‐orange varnish. The
first paint layers on the wall are off white, but there are only three layers of oil paint

Gail Caskey Winkler and Roger W. Moss, Victorian Interior Decoration: American Interiors, 1830‐
1900 (New York: H. Holt, 1992), 124; Richard Newman and Eugene Farrell, “House Paint Pigments:
Composition and Use, 1600 to 1850,” in Paint in America: The Colors of Historic Buildings, ed. Roger
W. Moss (Washington, D.C.: Preservation Press, National Trust for Historic Preservation, 1994), 290;
18 Bull Street Property Files, South Carolina Room, Charleston County Public Library.
89
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on the wall sample before the layers of latex paint begin. Considering that the
number of layers in the wall sample (12) is well below the average for this sample
set, it is likely that the walls may have been replastered at some point. Additional
investigation of the wall’s structure is needed to determine the original finish.90 The
wainscot and chair rail were originally off white; the wainscot has a layer of varnish
over the off white paint.
The door surrounds on the east wall and the west side of the south wall were
lead‐based off white oil paint with a coat of varnish. The door surround on the east
side of the south wall was beige, and the door slab on the east side of the south wall
was coated with varnish. The piazza door surround, like the east wall door
surround, was painted with a lead‐based off white oil paint. The window sash was
painted off white with a coat of varnish. The original color of the window sill is
unknown. The sample started with layers of latex paint, so the window was likely
stripped before repainting. However, the sill was likely the same off white color as
the sash and surround. The shutter cavity and the side of the interior shutter that
faces into room 103 when closed were off white. The side of the interior shutter that
faces out to the garden when closed was light yellow with a coat of varnish. The
mantel and all parts of the crown molding were originally lead‐based beige oil paint.

Additional investigation would require the destruction of a small section of the wall in room 103.
18 Bull Street is used as an event venue so at this time destructive investigation was not considered a
necessity.
90
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61‐63 Smith Street: Cross‐Sectional Analysis

Figure 5. 13 Sample locations, 61‐63 Smith Street, south elevation.

Baseboard
The baseboard sample has the largest number of paint layers in the 61‐63
Smith Street sample set. Layers 1‐9 are white and off white primer and paint. Thin
layers of dirt between the paint are typical for a baseboard; they provide a way to
easily distinguish between layers. Layers 10‐16 are a decorative painting campaign.
Layer 10 is yellow ochre paint, a ground for the varnish layers in the sequence.
However, the decorative painting campaign in this sample has more layers in the
decorative painting campaign than other samples at 61‐63 Smith Street. The yellow
ochre, light red varnish and clear varnish layers are the same, but there are six
layers of varnish on top of the decorative painting layers, some of which are
pigmented. Dirt layers in between the later varnish layers indicate that these
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varnish layers may have been applied because the existing varnish was scuffed or
scratched. It is unclear whether this was a graining campaign as the layers of base
colors are even and flat. Graining layers generally have a combed appearance that
results from manipulation of the wet paint. The next three layers of white primer
and paint also have dirt between them. A dark brown varnish follows the white
layers, and a second varnish campaign of white primer and dark brown varnish is
on top of the first dark brown varnish layer. The last three layers are modern latex
based white paint.

Walls, wainscot, chair rail
The sample taken from the wainscot follows the stratigraphy of the door and
window surrounds. A substrate of shellacked wood supports eight layers of white
and off white primer and paint. Layers 9‐13 are a decorative painting campaign; the
base color is yellow ochre. An orange red varnish is next in the sequence, followed
by two thin varnish layers. Like the window surround, the wainscot has a layer of
varnish after the yellow ochre paint and red varnish layers in the decorative
painting campaign. There are red pigment particles visible in the varnish. The
varnish may have picked up the particles during its application because the particles
are not evenly distributed in the layer, which would indicate that the varnish was
tinted.
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Figure 5. 14 Sample locations, 61‐63 Smith Street, north elevation.

The sample taken from the trim of the inner wainscot panel follows a
stratigraphy similar to layers 8‐13 of the wainscot. While the wainscot has two
layers of varnish (layers 11‐12), the wainscot trim only has one layer. The top layer
of varnish on both samples is very thin and uneven, which suggests an improper
application or sanding before repainting. The samples both have a top layer of white
latex paint. The shortened stratigraphy of the wainscot trim suggests that it was
added to the original wainscot, probably during the renovations in the early
twentieth century done by the Gibson family.
The chair rail has six layers of white and off white primer and paint. Layers 7‐
10 make up the decorative painting campaign seen in other samples followed by a
layer of white paint. Layers 12‐16 are beige and off white primer and paint, and the
latest paint campaign was a modern white primer and paint. Most samples from 61‐
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63 Smith Street have white latex paint directly over the decorative painting
campaign. However, the chair rail has six layers of oil paint in between the
decorative painting campaign and the modern latex paint. These layers could be
remnants of paint that was sanded away on other sample locations, but the number
of similar or identical stratigraphies is this sample set suggests that the chair rail
sample is an outlier. The extra layers of paint could be from 1935‐2008 when Josiah
Smith divided the house into apartments. This section of the chair rail may have
been in a separate room that was painted differently.91
The walls above the wainscot at 61‐63 Smith Street are bare plaster. A few
areas have traces of wallpaper. The first layer of the sample extracted from the
north wall to the right of the fireplace is off white paint on a plaster substrate. The
wallpaper is on top of the paint and is green with diagonal stripes.92

Windows and doors
Samples taken from two window surrounds and two door surrounds of the
front parlor at 61‐63 Smith Street have similar stratigraphies. A substrate of
shellacked wood supports ten layers of white and off white primer and paint. Layers
11‐13 are a decorative painting campaign; the base color is yellow ochre. An orange
red varnish is next in the sequence, followed by a thin varnish layer. Layers of
modern white latex paint follow the decorative painting campaign. Samples from
Sarah Fick, “Charles Augustus Magwood House,” Property Files, Margaretta Childs Archives,
Historic Charleston Foundation. Charleston, South Carolina, February 2008.
92 Samples examined were taken by Megan Funk and Jackie Don in the fall of 2013.
91
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the piazza door surround and the door surround on the west wall differ from the
window surround because they only have one layer of modern white latex paint
whereas the window surround has three. The thin varnish layer in the decorative
painting campaign seems to have been sanded off the piazza and the west wall door
surround; traces of the varnish remain in the samples but the layer is very thin and
uneven.

Figure 5. 15 Sample locations, 61‐63 Smith Street, east elevation.

The piazza door slab sample has a different stratigraphy than the door and
window surrounds. The first layer is a coarsely ground red paint covered with two
layers of red tinted varnish. Two off white primer layers and an off white paint layer
follow the varnish. The most recent layers are made up of three white modern paint
layers.
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Samples taken from the sash and sill of the right window on the east wall
have very short stratigraphies. The original windows at 63 Smith Street were
replaced with the present two‐over‐two‐light double‐hung sash in the early
twentieth century, which may be why the sash and sill samples have very few paint
layers. The first layer of paint on the window sash is the red paint seen in other
samples. However, the layer is uneven and does not cover the entire surface of the
substrate. Layer 2 is a white latex paint. The sample from the sill of the same
window has one layer of white latex paint. The lack of paint layers compared to the
window surround and the uneven quality of the red oil paint in the window sash
indicate that the window was probably sanded before repainting.

Figure 5. 16 Sample locations, 61‐63 Smith Street, west elevation.

Crown Molding
Paint used on the crown molding at 61‐63 Smith Street does not follow the
stratigraphy of any other architectural feature. The molding has a plaster substrate

103

and is the only element tested that does not have a wood substrate. The mantel has
a stone substrate, but was not tested because it is not painted. The molding was
sampled in three locations: 1) the frieze on the bottom half of the molding, 2) the
roped portion of the cornice, and 3) the flat section at the top of the cornice. All
three locations share the same stratigraphy. The oldest painting campaign consists
of two white primer layers with a white paint layer. The next two campaigns feature
a thick cream primer layer with a thin white paint layer. Three layers of modern
white paint follow.

61‐63 Smith Street: Additional Analysis
Three samples from architectural features of 61‐63 Smith Street underwent
additional testing to identify potential binders and pigments: 1) 63.102.14, from the
baseboard, 2) 63.102.9, from chair rail, and 3) 63.102.13, from the window
surround. Fluorochrome staining was used to identify binders throughout each
sample and SEM‐EDS testing mapped elements present in each layer.
All samples tested negative for protein and carbohydrate‐based binding
mediums, which means that the layers are either oil or latex‐based paint.
The baseboards tested positive for unsaturated lipids with DCF in layers 1‐10, 19,
and 21. When stained with RHOB, layers 1‐11, 17‐19, and 21 reacted positively for
lipids. Therefore, layers 1‐11, 17‐19, and 21 have an oil‐based binding medium.
Latex paint layers 23‐25 showed a false positive result. Elemental mapping of the
baseboard shows lead‐based white pigments in layers 1‐4, 7‐11, and 17 with a high
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concentration of sulfur and small amounts of calcium and barium. Layers 5 and 6
have zinc‐based white pigments with small amounts of barium, which correspond to
Helen, Elizabeth, and Henry Magwood’s ownership of the house from 1859‐1905.
The tinted varnish in the decorative paint campaign (layer 13) shows small amounts
of iron, likely from the red pigment used to color the varnish. Layers 18‐19, 21, and
23‐25 have a titanium‐based white pigment with calcium, barium, and sulfur
additives. These layers either correspond to repainting campaigns by the Gibson
family or renovations made to 61‐63 Smith Street when it was converted to
apartments by Josiah Smith in 1935.93
When stained with DCF, the chair rail tested positive for unsaturated lipids in
layers 5‐7 and 14. RHOB testing indicated the presence of lipids in layers 1‐8 and
11‐15; layers 16‐18 produced a false positive reaction. Therefore, layers 1‐8 and 11‐
15 have an oil‐based binding medium and layers 16‐18 are latex paint. Elemental
mapping of the chair rail shows lead‐based white pigments in layers 1‐4 with a high
concentration of sulfur and small amounts of calcium in layers 1‐2 and barium in
layers 3‐4. Layers 5‐6 have zinc‐based white pigments with small amounts of
barium and sulfur. Iron, a lead‐based white pigment, sulfur, and a zinc‐based white
pigment are present in layers 7‐8. These layers are the base layers of the decorative
painting campaign on the chair rail. Layer 11, the first after the decorative painting
campaign, contains a combination of lead and zinc pigments with sulfur. After this
Sarah Fick, “Charles Augustus Magwood House,” Property Files, Margaretta Childs Archives,
Historic Charleston Foundation. Charleston, South Carolina, February 2008.
93
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layer, all the white paint uses zinc (layers 12‐15) or titanium (layers 16‐18) as its
main pigment with calcium, barium, and sulfur additives.
The window surround tested positive for unsaturated lipids with DCF in
layers 5‐7. RHOB testing showed positive reactions of lipids in layers 1‐12, latex
paint layers 14‐16 showed a false positive result. Therefore, layers 1‐12 have an oil‐
based binding medium and layers 14‐16 are latex paint. Elemental mapping of the
window surround shows lead‐based white pigments in layers 1‐4 and 9‐11 with a
high concentration of sulfur and small amounts of calcium in layers 1‐2 and barium
in layers 3‐4. Layers 5‐8 have zinc‐based white pigments with small amounts of
barium and sulfur. Layers 14‐16 have a titanium‐based white pigment with calcium,
barium, and sulfur additives.
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61‐63 Smith Street: Conclusions
Interior architectural features in room 102 at 61‐63 Smith Street had the
most similar stratigraphies of all the sample sets. The average number of layers in
each sample was 11, much lower than the averages for 35 Legare Street and 18 Bull
Street. Based on cross‐sectional analysis, fluorochrome staining, and SEM‐EDS
testing, the original finish of the baseboard, wainscot, chair rail, and door and
window surrounds was lead‐based off white oil paint. The original finish of the walls
could be the green wallpaper found behind the modern drywall, but there could
have been earlier wallpapers that were stripped off the walls. The crown molding
was originally white as well.
Two interior architectural features were added to room 102 later: 1), the
wainscot trim, and 2) the piazza door slabs. The wainscot trim sits above the
wainscot as if it were applied to the top, and the stratigraphy starts with the
decorative painting campaign that is seen in the later layers of the wainscot.
Although the piazza door surrounds follow the same stratigraphy as the window
surrounds, the door slab has a different stratigraphy that is much shorter than the
surrounds. The piazza door slabs were likely windows originally that were replaced
during renovations by the Gibson family in the early twentieth century.
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CHAPTER SIX
COMPARATIVE ANALYSIS

While the information presented in the previous chapter analyzes each
sample set individually, a comparative analysis of paint samples from 35 Legare
Street, 18 Bull Street, and 61‐63 Smith Street provides a wider lens with which to
view decorative trends in Charleston parlors. The average number of layers and the
presence of dirt in between paint layers are indicative of how often the property
was repainted. Frequent repainting and cleaning of the areas to be repainted would
indicate proper maintenance and good preparation on the part of the contractor,
possibly correlating to a higher price for painting. Samples of interior architectural
features with visible dirt between paint layers could point to rooms that were
repainted with less frequency, or their surfaces were not properly prepared.94 The
texture and particle distribution of each paint layer can help determine if the layer
was a paint or primer and whether it was mixed by hand or by machine. Ready‐
mixed oil paints came into production in the late 1860s, so any layers with medium
to fine particles that are evenly distributed can be dated after 1865.95 The
progression of white pigments from lead‐based to zinc‐based to titanium‐based

Jon Braenne, “’Layers of Misunderstanding’: the challenge of understanding, interpreting, and
organizing the results from architectural paint research,” in Architectural Finishes in the Built
Environment, eds. Mary A. Jablonski and Catherine R. Matsen (London: Archetype, 2009), 116.
95 Roger W. Moss, “Nineteenth‐Century Paints: A Documentary Approach,” in Paint in America: The
Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation Press, National Trust
for Historic Preservation, 1994), 55‐56.
94
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helps to establish a timeline of paint layers for comparative analysis. Zinc was first
used as a pigment in house paint after 1850 and titanium after the 1920s.96 A
comparison of the baseboards, window and door surrounds, and crown moldings
shows the similarities and differences in the decorative trends of each house.
Almost all of the original finishes in the parlors of 35 Legare Street, 18 Bull
Street, and 61‐63 Smith Street were off white or beige oil paint made with a lead‐
based white pigment. There are numerous reasons why the finishes are a neutral
color. 35 Legare Street was likely a rental property, which are often painted in
neutral colors.97 18 Bull Street was built during the Federal period and exemplifies
Adamesque architecture, which was characterized by light colors.98 The walls of 61‐
63 Smith Street were likely papered; neutral‐colored trim may have enhanced the
wallpaper.99
The average number of layers in each sample varies greatly between houses.
35 Legare Street had an average of 18 layers per sample, 18 Bull Street had an

Rutherford Gettens and George Leslie Stout, Painting Materials, a Short Encyclopedia, (New York: D.
Van Nostrand Co., 1947), 160‐161; Richard Newman and Eugene Farrell, “House Paint Pigments:
Composition and Use, 1600 to 1850,” in Paint in America: The Colors of Historic Buildings, ed. Roger
W. Moss (Washington, D.C.: Preservation Press, National Trust for Historic Preservation, 1994), 288‐
289.
97 “Aiken‐Rhett House,” Property Files, Margaretta Childs Archives, Historic Charleston Foundation.
Charleston, South Carolina, July 2014.
98 Abbott Lowell Cummings and Richard M. Candee, “Colonial and Federal America: Accounts of Early
Painting Practices,” in Paint in America: The Colors of Historic Buildings, ed. Roger W. Moss
(Washington, D.C.: Preservation Press, National Trust for Historic Preservation, 1994), 38.
99 American wallpaper manufacturers were producing both plain and patterned handmade wallpaper
paper by the 1790s. The industrial revolution switched the production of wallpaper in the 1840s
from handmade to machine made. As the cost of manufacturing decreased with the advent of
mechanized production methods, wallpaper became available to a wider audience. See Catherine
Lynn, Wallpaper in America: From the Seventeenth Century to World War I (New York: W.W. Norton,
1980).
96
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average of 23 layers per sample, and 61‐63 Smith Street had an average of 11 layers
per sample. Out of the 21 samples taken at 18 Bull Street, 13 had twenty or more
layers (62%). At 35 Legare Street, 4 out of 16 samples had twenty or more layers
(25%), and at 61‐63 Smith Street, 1 out of 14 samples had twenty or more layers
(7%). Although the dates of construction for each house vary, the data suggests that
the interior architectural features at 61‐63 Smith Street were altered at some point,
sanded more thoroughly during surface preparation, or were painted much less
frequently than those at 35 Legare Street and 18 Bull Street.
18 Bull Street had the largest number of samples with visible dirt between
layers with 8 samples (38%) from the baseboard, shutter, door surrounds, and
crown molding. 3 samples (21%) from the baseboard, window surround, and crown
molding at 61‐63 Smith Street had visible dirt between layers. 2 samples (13%)
from the baseboard and window surround at 35 Legare Street had visible dirt
between layers. Because 18 Bull Street had the highest average number of layers
and the largest number of samples with twenty or more layers, we know that it was
frequently repainted. Thus, the dirt between layers is most likely from improper
surface preparation. Surfaces should be washed in preparation for repainting, but
sometimes this step was skipped, which may indicate a lower budget for painting or
merely painters trying to cut corners.
Particle sizes in paint layers were expected to vary from house to house
because particle size can correlate with quality of paint. Larger particles could be
indicative of lesser quality paint that was mixed well. However, the majority of
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samples had coarsely ground pigments in their early layers with medium to finely
ground pigments in the middle and later layers, which is indicative of the shift from
hand‐mixed to machine‐mixed paints in the late 1860s more than a reflection of the
cost or quality of materials.100

Figure 6. 1 Visible dirt layers on the baseboard sample of 61‐63 Smith Street.

The progression of lead, zinc, and titanium‐based pigments offers some
insight on when each interior architectural feature was painted. The majority of
early and middle paint layers from samples at 35 Legare Street have lead‐based

Roger W. Moss, “Nineteenth‐Century Paints: A Documentary Approach,” in Paint in America: The
Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation Press, National Trust
for Historic Preservation, 1994), 55‐56.
100
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pigments. The later layers of paint use zinc‐based pigments and the modern latex
paint layers use titanium‐based pigments. This is the progression anticipated
because it follows the sequence of pigment development in house paints from the
nineteeth to twentieth centuries. Samples from 18 Bull Street switch back and forth
from lead‐based to zinc‐based pigments, then to a mix of both, then a mix of lead,
zinc, and titanium, and finally to titanium‐based pigments in the latex paint layers.
This sample set follows the anticipated start and end point, but shows a period of
time where pigments were used interchangeably. The pigments in the paint at 18
Bull Street may have switched frequently because the painters were trying to
provide the highest quality paint, or they were merely using the pigments available
at the time. Samples from 61‐63 Smith Street are lead‐based pigments followed
zinc‐based pigments and then lead‐based pigments, with titanium‐based pigments
in the latex paint layers.
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Figure 6. 2 Diagram, pigment progression. The individual boxes can represent more than one layer of paint.
For more detailed information about the pigment progression of individual samples, refer to the staining
diagrams in the appendices.
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Decorative Trends
Baseboard samples from each house have some of the longest stratigraphies
out of their sample sets. The baseboards at 35 Legare and 18 Bull Street were
originally finished with a brown varnish, but the baseboard at 61‐63 Smith Street
was painted with an off white oil paint made with a lead‐based white pigment.
Painting baseboards a dark color was out of fashion by 1815, so the treatment the
baseboards is typical for the period.101 Later painting campaigns demonstrate a
difference in style. While the baseboards at 18 Bull and 61‐63 Smith Street have
later decorative painting campaigns to imitate wood grain, the subsequent layers at
35 Legare were painted white or off white. Graining was an extremely popular
practice in the first half of the nineteenth century and was not reserved for the
wealthy. During this time, white woodwork was only considered appropriate if the
walls were white, which is consistent with the neutral colors found at 35 Legare
Street.102

Frank Welsh, “The Early American Palette: Colonial Paint Colors Revealed,” in Paint in America:
The Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation Press, National
Trust for Historic Preservation, 1994), 72.
102 Gail Caskey Winkler and Roger W. Moss, Victorian Interior Decoration: American Interiors, 1830‐
1900 (New York: H. Holt, 1992), 22‐23.
101

114

Figure 6. 3 Baseboard sample, 35
Legare Street, 4x magnification.

Figure 6. 5 Baseboard sample,
Figure 6. 4 Baseboard sample, 18 Bull 61‐63 Smith Street, 4x
Street, 4x magnification.
magnification.

Treatment of window and door surrounds at 35 Legare Street and 61‐63
Smith Street differs from those at 18 Bull Street. Samples of the window and door
surrounds at 35 Legare Street and 61‐63 Smith Street have similar, if not identical,
stratigraphies within their individual sample set. Window and door surrounds at 35
Legare Street were originally stained dark brown and varnished and later painted
shades of white, off white and cream. Window and door surrounds at 61‐63 Smith
Street were originally off white. They were subsequently painted shades of white,
off white, and beige until a decorative painting campaign later in the stratigraphy.
The three door surrounds and one window surround sampled at 18 Bull
Street have different stratigraphies. Their only similarity is a three‐layer sequence
of cream oil paint and light purple and mint green latex paint in the later layers of
the samples. The west door frame on the south wall is missing the light purple latex
paint layer, making it an outlier in the sample set. Woodwork in each room was
often painted the same color. Although the samples from 18 Bull Street have similar
layers, their sequencing is not the same. Paint layers could have been sanded away
on some areas before repainting, but no evidence of sanding exists on these
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samples. The door and window surrounds have over twenty layers of paint, so it is
likely that they are original.

Figure 6. 6 Typical window and
door surround sample, 35 Legare
Street, 10x magnification.

Figure 6. 7 Typical window and
door surround sample, 61‐63
Smith Street, 10x magnification.

Figure 6. 8 Door surround samples, 18 Bull Street, 10x magnification.

Samples of the crown molding have similar stratigraphies within their
individual sample set. The cornice and frieze of the crown molding at 35 Legare
Street have similar stratigraphies. The original color of both elements was beige.
The rest of the layers are shades of white, off white, and beige with the exception of
a layer of blue paint on the cornice and a varnished red paint scheme on the frieze at
35 Legare Street. The bead of the crown molding architrave at 18 Bull Street was
originally beige and later gilded, but the gilding layer is the only outlier in the
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sample set; none of the other crown molding elements had any layers of gilding.
Both the gilding layer from 18 Bull Street and the blue and red layers from 35
Legare Street are likely from 1870‐90 based on their place in the stratigraphy and
because these treatments were popular during the period.103 The stratigraphies of
the crown molding samples at 61‐63 Smith Street are identical; all elements were
painted shades of white, off white, and cream.

Figure 6.9 Crown molding samples, 35 Legare Street, 4x magnification. Left to right: cornice, frieze.

Figure 6.10 Typical crown molding sample, 18
Bull Street, 4x magnification.

Figure 6.11 Typical crown molding sample, 61‐
63 Smith Street, 4x magnification.

Gail Caskey Winkler and Roger W. Moss, Victorian Interior Decoration: American Interiors, 1830‐
1900 (New York: H. Holt, 1992), 123‐124.
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Conclusions
Results from the individual and comparative analysis were unexpected.
Layers of colored paint were expected to be found at 18 Bull Street and 61‐63 Smith
Street because their architectural features are indicative of wealthier owners.
Colored finishes, especially decorative painting such as gilding and graining, were
more expensive than white paint.104 White oil paint was more expensive than white
distemper paint, which was expected to be seen in the earliest paint layers at 35
Legare Street.105
Early layers from the molding samples at 35 Legare Street were originally
thought to be distemper paint because the layers were thin and ephemeral, but
fluorochrome staining results determined that the layers were oil paint. The
progression of white pigment types in the oil paint layers of each house was
expected to start with lead‐based whites and move to zinc‐based whites. Titanium‐
based whites were expected to be the white pigments used in latex paint layers.
Samples from 35 Legare Street follow this progression. However, samples from 61‐
63 Smith Street and 18 Bull Street do not. The pigments switch back and forth from
lead to zinc; sometimes lead and zinc are combined in a layer, and some layers
combine lead and zinc with titanium.

Graining was an expenzive finish in the 17th and 18th centuries, but by the mid‐19th century it was
more affordable, making it a typical treatment.
105 Morgan Phillips, “A Survey of Paint Technology: The Composition and Properties of Paints,” in
Paint in America: The Colors of Historic Buildings, ed. Roger W. Moss (Washington, D.C.: Preservation
Press, National Trust for Historic Preservation, 1994), 240‐241.
104
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Further research on the importation and use of white pigments in Charleston
may help determine whether different pigments were used concurrently or if they
evolved from lead to zinc to titanium. While the order in which they appear varies in
each house, all samples point to shades of white, off white, and cream as popular
color choices for the interior architectural features of Charleston parlors in
buildings constructed ca. 1790‐1830.
Analysis of interior architectural features of the parlors at 35 Legare Street,
18 Bull Street, and 61‐63 Smith Street determined that wealth did not play a role in
the type and quality of pigments and binders used to paint Charleston parlors.
Furthermore, the average number of paint layers did not correspond to the quality
of paint. However, it does provide a possible correlation between wealth and the
frequency of repainting campaigns. The wealth of the property owner would have
provided the means to pay for frequent repainting in order to maintain finishes. 18
Bull Street had the highest average number of paint layers and was built by the
wealthiest owner in this study. While this information is compelling, the remaining
properties in this study do not correspond in the same way. 35 Legare Street was
originally a rental property and has simpler architectural detailing than 61‐63 Smith
Street, but has a higher average number of layers per sample and a higher number
of samples with twenty or more layers. This could indicate that the frequent
turnover of occupants necessitated more painting campaigns, but does not
correspond to the wealth of the occupants.
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A broader survey of properties must be conducted in order to confirm the
relationship between wealth and repainting campaigns. While helpful in
determining the role that wealth played in frequency of repainting, the average
number of layers also correlates to which house has the largest amount of intact
original features. The stratigraphies of 35 Legare Street and 61‐63 Smith Street
indicate that many of the original interior architectural features were replaced over
time. Replaced architectural features have a shorter stratigraphy than original
features, which lowers the average number of layers per sample.
Sampling specific interior architectural features when expanding the survey
of paint colors in Charleston parlors will allow for a focused study that provides the
most amount of information per sample. In all three houses in this study, the
baseboards, window and door surrounds, and crown moldings had the longest
stratigraphies and displayed changes in decorative trends, which makes the features
excellent candidates for both cross‐section microscopy and advanced analytical
techniques such as fluorochrome staining and SEM‐EDS testing. An expanded
sample set can confirm the findings of this study and explore the additional
implications that wealth had on factors such as frequency of repainting, surface
preparation, and how well hand‐made paints were mixed.
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